Potato insects by Webster, R. L.
Volume 13
Number 155 Potato insects Article 1
August 2017
Potato insects
R. L. Webster
Iowa State College
Follow this and additional works at: http://lib.dr.iastate.edu/bulletin
Part of the Agriculture Commons, and the Entomology Commons
This Article is brought to you for free and open access by the Extension and Experiment Station Publications at Iowa State University Digital
Repository. It has been accepted for inclusion in Bulletin by an authorized editor of Iowa State University Digital Repository. For more information,
please contact digirep@iastate.edu.
Recommended Citation
Webster, R. L. (2017) "Potato insects," Bulletin: Vol. 13 : No. 155 , Article 1.
Available at: http://lib.dr.iastate.edu/bulletin/vol13/iss155/1
Bulletin No. 155 May, 1915
POTATO INSECTS
X  ' ^ MlBB HHHHl
ttt
AGRICULTURAL EXPERIMENT STATION 
IOWA STATE COLLEGE OF AGRICULTURE 
AND MECHANIC ARTS
Entomological Section
Ames, Iowa
1
Webster: Potato insects
Published by Iowa State University Digital Repository, 1914
CONTENTS
POTATO INSECTS WHICH ATTACK THE FOLIAGE
Eating holes in the tissue Page
Colorado potato b e e t l e . . . __ ________ 362
Potato flea beetle;.—.......... ...... ................ ........... 367
Blister beetles............      ....376
Tomato worms or tobacco worms___.................383
Cabbage looper.... ......................................  .388
Variegated cutworm and cotton cutworm..... ....390
Sucking sap from the foliage
Apple leaf-hopper __ ______ __ _____ ...394
Potato aphid ....................... .... .... ........ .............. 400
Dusky leaf bug and tarnished plant bug_____ 406
POTATO INSECTS WHICH ATTACK THE STALKS.
Potato stalk-borer _ ____ ____ ____ _____ ___ 409
POTATO INSECTS WHICH ATTACK THE ROOTS OR 
TUBERS.
Potato flea-beetle ___ ____ ___ ____ _________ 367
White grubs __ ___ ______________ ....._____ 415
2
Bulletin, Vol. 13 [1914], No. 155, Art. 1
http://lib.dr.iastate.edu/bulletin/vol13/iss155/1
POTATO INSECTS
By R. L. Webster. 
INTRODUCTION.
It costs the state of Iowa something like $600,000 a 
year to feed 7 or 8 kinds of insects affecting the potato 
plant. In other words, 10% of the crop is sacrificed to in­
sect enemies; a conservative estimate. This is a rather ex­
pensive board bill. . | „ ,. ,,
In 1910 a study of the common insects affecting the 
potato plant was taken up by the entomological section of 
this experiment station, and this work was carried on, along 
with other investigations, for the next 4 years. The results 
of the work are set forth in this bulletin.
INJURY TO POTATOES BY INSECTS
No part of a potato plant escapes injury by insects. 
The foliage is eaten by the Colorado beetle, the potato flea- 
beetle, and the blister beetles; the sap is sucked out by the 
potato aphid and the apple leaf-hopper, this last insect being 
as serious a pest on potatoes as it is on apple trees, the 
stalks are eaten out by the potato stalk-borer; the tubers 
and roots are attacked by the white grubs and the tiny 
grubs of the potato flea-beetle. The combined efforts of all 
these insects tend to reduce the yield of potatoes every year. 
Occasionally, when a field is eaten down to the ground by 
the Colorado beetle, or seriously injured by the potato stalk- 
borer, the damage becomes conspicuous, but generally the 
steady drain due to insect attack is unnoticed by most 
people.
CONTROL OF POTATO INSECTS.
Clean Culture.—Most potato insects feed also on other 
closely related plants. So when “jimson weed, wild ground 
cherry, buffalo burr and horse nettle are allowed to grow 
in or near a potato field, these plants are likely to harbor in­
sects enough to stock acres of potatoes. The potato stalk- 
borer thrives in ground cherry stems. Needless to say, all 
such weeds in a potato field should be eradicated.
Cultivation.—A thorough stirring of the soil tends to 
disturb e’ertain insects, as the white grubs, or the larvae or 
pupae of the potato flea-beetle. However, since these in­
sects are often out of the reach of the cultivator, among the 
roots, ordinary cultivation in a potato field is a measure of 
no great importance in controlling potato insects.
Spraying.—It is useless to argue that spraying pota­
toes is not worth while. Anyone who has killed the Colorado
3
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beetles by sprinkling the plants with paris green can testify 
to this fact. Systematic spraying against insects and fun­
gous diseases is little practiced in Iowa, yet undoubtedly 
the potato crop would be greatly increased if it were more 
generally followed.
Arsenical Poisons.—In general, the biting, foliage eat­
ing insects may be controlled by using an arsenical poison. 
Of these, lead arsenate is preferable, although paris green is 
probably more widely used, especially against the Colorado 
beetles.
Lead Arsenate Paste.—This insecticide is now used to 
a large extent. It has distinct advantages over paris green 
since it adheres better to foliage and holds in suspension 
better in water. Four to 6 pounds of the paste, thoroughly 
mixed in a small quantity of water, should be used to each 
100 gallons of water. Lead arsenate may be used alone, or 
in combination with bordeaux mixture, on potatoes.
Lead Arsenate Powder.—This has certain advantages 
over the paste. It is more easily shipped and cannot dry out 
as the paste does. On account of being dry, less amounts 
need be used; 2 or 3 pounds for each 100 gallons of water 
is sufficient for ordinary purposes.
Paris Green.—This is often used dry for the Colorado 
potato beetle, but should be mixed 1 part to 20 parts of 
cheap flour or air slacked lime. When used as a liquid spray, 
1 pound of paris green is enough for 100 gallons of water, 
but some freshly slaked lime should be added, about 2 
pounds for 100 gallons. Some people appear to think that 
adding more poison in some way will make up for careless 
work. But it stands to reason that if poison is not put 
where the insects will get it, it will not be effective.
Contact Poisons.—Several insecticides may be used for 
sucking insects, such as the potato aphid and the apple leaf- 
hopper, both of which may injure potato foliage seriously.
Kerosene Emulsion.—This is made as follows: 
Kerosene, 2 gallons 
Water, 1 gallon 
Soap, y<% pound
This makes the stock solution, which must be diluted 
before spraying. The soap is dissolved by boiling in water 
and is then churned up with the kerosene, until the two are 
emulsified into a white, creamy mixture. This stock solu­
tion is then diluted with water, while still warm, to the re­
quired amount. To obtain a solution containing 10% kero­
sene, 1 part of the stock solution, prepared as above, should 
be diluted with 6 2-3 parts of water. In making kerosene
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emulsion, care must be taken to secure a good mixture of 
the soap and the oil. Otherwise, the spray may be pure 
kerosene part of the time and cause damage to foliage.
Soap Solutions.—Whale oil soap or common white laun­
dry soap is an excellent insecticide for soft bodied insects. 
It is prepared by simply boiling the soap in water until dis­
solved, then diluting with water. One pound of soap to 8 
gallons of water is a strength often used.
Black Lea/-40.—This is a commercial tobacco product 
that has proved very effective against plant lice of various 
kinds. It may be used as weak as 1 part to 1,000 parts of 
water. However, it is well to try  a sample at this strength, 
to be sure that it actually 'kills the insect for which it is 
used. Since the effect is noticed readily, this may be done 
with little trouble.
Poisoned Bait.—Both this and poisoned bran mash are 
used against cutworms. The poisoned bait is merely some 
clover, or even some succulent weed, sprayed with paris 
green or some other arsenical, cut and spread out in small 
heaps where the cutworms are abundant. The arsenical 
may be used at the same strength suggested for spraying 
potato foliage. The cutting should be done in the late after­
noon and the green stuff spread out that evening. It will 
attract large numbers of larvae in the early morning before 
drying out. After drying, of course, it is not effective.
Poisoned Bran Mash.—This is made by mixing a pound 
of paris green with 25 pounds of bran or middlings. This 
is moistened by adding a gallon of water, into which has 
been stirred a quart or two of cheap molasses. Enough 
should be added to make a stiff mash. In a potato field a 
heaping tablespoonful should be applied every two or three 
feet in the row, and more if many cutworms are present. 
All poultry should be kept away from the poisoned bran, 
else dead chickens may result. Like the poisoned bait, this 
material should be applied towards evening.
Bordeaux Mixture.—On account of the deterrent effect 
of bordeaux mixture on the potato flea-beetle, the formula 
for that fungicide may well be given here. In the spraying 
calendar (Bulletin 127) Prof. S. A. Beach advises the 6-6-50 
strength of bordeaux mixture in treating potatoes for blight. 
This is made as follows, quoting from Bulletin 127:
Copper sulphate (blue vitriol) 6 pounds 
Quicklime (not slaked) 6 pounds
Water 50 gallons
Dissolve the copper sulphate* and dilute to from 25 to 35 gallons. 
Slake the lime and add enough water to it to complete the required 50 
gallons, then pour the two solutions together, and the bordeaux mix-
*It d issolves more quickly in hot w ater than  in cold. Do not dissolve- it  in an 
iron or tin  vessel, because it  w ill corrode the m etal.
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ture is made. Strain it into the spray tank through a wire cloth 
strainer * * * to catch any lint or coarse particles which might
clog the nozzles. Lastly, add any arsenical poisons which are to be 
combined with the bordeaux mixture. An exception to this rule 
should be made when home-made arsenate of lead in dilute mixture 
is to be combined with the bordeaux mixture. In that case combine 
the arsenate of lead mixture with the lime wash before it is poured 
into the copper sulfate solution to make the bordeaux mixture.
Dilute both the lime and the copper sulfate as much as. the formula 
will allow and then mix. Do not mix the ingredients in concentrated 
form before diluting. Diluting the ingredients as much as possible be­
fore mixing gives a mixture in which the particles stay in suspension 
for a long time so that comparatively little agitating is required to in­
sure an even distribution of the mixture from the spray tank. Mixing 
the ingredients in concentrated form results, on the contrary, in form­
ing heavy particles, which settle readily, necessitating violent and 
continual churning to secure an even distribution of the mixture.
The copper compounds in the bordeaux mixture give it its value 
as a fungicide. The lime is added chiefly to prevent injury to the 
foliage. It has the additional advantage that in combining with the 
copper sulfate a sticky substance is made, which holds to the leaves 
well even in rainy weather and shows plainly on the trees, so that one 
can easily see how well the spraying has been done.
Lime prevents injury to the foliage by combining with the copper 
into an insoluble compound. Enough lime must be used to take up all 
the free copper sulfate or the mixture may burn the leaves badly. 
This requires about two-thirds as much by weight of unslaked lime 
as of copper sulfate. More than this may be used, but it is best not 
to have too great an excess of lime, at most not more than an amount 
equal in weight to the weight of the copper sulfate as indicated in 
the formula stated.
THE COLORADO POTATO BEETLE.
Leptinotarsa decimlineata Say.
The injury caused by this com­
mon insect is due to the feeding 
of both the grubs and the adult 
beetles on potato leaves. Where 
the insects are abundant plants 
may be entirely defoliated and 
even the stalks gnawed.
The adult insect is a striped, 
hard backed beetle; the grub is 
reddish and fleshy. The beetle 
is round, yellow brown, and 
with ten black stripes down 
the back, with also a number of 
smaller black markings toward 
the front. The beetles measure 
about 2-5 inch long. One is 
shown in fig. 2.
The eggs, which are deposited 
by the beetles in bunches on the 
leaves, are yellowish, long oval 
in shape and about 1-14 inch 
long. The ravenous grubs are
F ig .l .—Colorado potato beetle. 
L arvae on potato plant. 
(Drawn by W . O. E llis.)
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very fleshy fellows, with 
dark heads, which are quite 
small in comparison with 
the rest of the body. The 
body is reddish, with a 
double row of black spots 
down the side. When full 
grown, these grubs are 
about 3-5 inch long. Fig.
3 shows one of these lar­
vae. Going into the soil 
when mature, the larvae 
transform into the interme­
diate pupa stage, from 
which they emerge as the 
adult beetle.
beetle, enlarged 3 tim es. (Drawn  
by H. E. E w ing.)
LIFE HISTORY.
Wintering over in the adult stage, the beetles are often 
plowed or spaded up in the spring. They are usually in 
evidence above ground by the time potato plants are up.
During the latter half of May and in early June, eggs 
are deposited on potato foliage. These hatch in about a 
week, depending on the temperature, and the hungry grubs 
at once attack the leaves. The larvae feed voraciously for 
about 2 or 3 weeks, by which time they are full grown. 
Since the beetles do not deposit all their eggs at one time, 
the larvae may be strung out over a long period during the 
season. There is not a sharp demarkation between the two 
generations.
On maturing, the larvae enter the soil, transform to 
pupae, and the beetles emerge in about 2 weeks after the 
larvae enter the soil. It takes 4 or 5 weeks from the time 
the eggs are deposited until the adults emerge from, the soil. 
In central Iowa the larvae are abundant during all of June, 
but they decrease in numbers as the grubs mature. In July 
the beetles again become abundant. These adults are first 
generation beetles, from eggs 
deposited in spring by over-win­
tering beetles. These beetles 
deposit eggs in late July and 
early August, the eggs of the 
second generation. The life cycle 
is then gone over again, lar­
vae are common during Aug­
ust and the adult beetles come out again in late August
Pig. 3.—Colorado potato beetle. 
M ature larva enlarged 3 
tim es. (Drawn by W . O. E llis.)
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and during September. In October these beetles enter the 
soil, where they spend the winter.
CONTROL MEASURES.
Potato plants, whether early or late varieties, should 
be sprayed with an arsenical poison as soon as all the plants 
are well out of the ground. By so doing, many adult beetles 
will be killed before depositing large numbers of eggs and 
the damage may be “nipped in the bud.” Many people wait 
until the grubs appear and begin to work havoc with the 
plants before taking action. However, one may expect some 
of these “bugs” every year. The wisest plan is to begin 
spraying early.
Paris green is most widely used, on account of its avail­
ability, and because it is well known. Lead arsenate is 
preferable, however, since it sticks better to foliage. Either 
poison may be used with bordeaux mixture, as given in the 
fore part of this bulletin. Both paris green and lead arsenate 
may be used in dry form, mixed with a cheap grade of flour 
or with air slaked lime, and dusted on the plants.
One can hardly write of the Colorado beetle without 
mentioning the tin can and kerosene method of attacking 
the insect, still used to some extent. If small boys are avail­
able, much may be done in this way, for the measure is ef­
fective as far as it goes. The insects are killed easily and 
quickly in the kerosene. But it is a slow process, at best. 
Spraying or even dusting is much easier and far more ef­
fective.
The Colorado beetle has become so abundant in some 
years recently that local druggists have been hardly able to 
keep up with the demand for paris green. Such was the 
case in 1910 in certain towns in potato growing districts.
FIELD NOTES.
Notes on the abundance or scarcity of different stages 
of the Colorado potato beetle were taken at Ames and else­
where in Iowa during the 4 years, 1910 to 1914. Some of 
these are worthy of notice.
At Council Bluffs, May 16, 1912, the beetles, eggs and 
newly hatched larvae were found. May 22, adult beetles 
were present at Ames; the first seen that spring. Beetles 
and eggs were found to the end of May.
June 16, 1913, beetles, eggs and larvae were present at 
Ames. Most of the eggs had hatched and larvae in all 
stages were abundant. At Reinbeck, June 17, 1911, eggs 
and newly hatched larvae were common. Older larvae and 
adults were present, but were not very numerous. These
8
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young larvae were probably the last of the first generation 
hatching out. June 29, 1912, at Iowa Falls, a few batches 
of eggs were found, with newly hatched larvae, but these 
still were probably only first generation, although rather 
late in their appearance.
At Ames, July 7, 1913, the beetles were very abundant, 
many of them copulating, but no eggs nor larvae were seen. 
Apparently all the larvae had matured and entered the soil 
and the beetles were those of the first generation, from eggs 
deposited that spring by overwintering beetles. However, 
there is much variation in the appearance of the various 
stages, for on the next day Dayton Stoner and W. O. Ellis, 
insectary assistants at that*time, found in another field at 
Ames, the beetles, larvae in all stages, and a few eggs.
July 15, 1910, at Ames, Dr. H. E. Ewing, then acting as 
assistant in the insectary, found beetles present in a certain' 
field where a week before he could not find a single one. 
They were not common. Although copulating freely when 
observed, no eggs were found. On the same date at Rein­
beck, eggs, larvae and beetles were present, the latter the 
most common.
Eggs and larvae were found in some numbers at Ames, 
July 16, 1913, evidently the first of a new generation. In 
1910, eggs were very common August 2 at Reinbeck and 
August 4 at Eldridge. Evidently the new generation was 
well under way. Eggs, larvae and adults were found by 
Dr. Ewing August 12, 1911, at Ames, the beetles the most 
common.
On account of poisoning the insects in sprayed fields, 
they were often absent there when, under natural condi­
tions, they should have been abundant. Consequently, very 
few larvae were found in certain fields in August, because 
of being poisoned. Moreover, in late summer some of the 
natural enemies of the insect become more abundant. This 
phase of the matter is discussed later.
INSECTARY NOTES.
During the summer of 1913 W. O. Ellis conducted a 
number of insectary experiments with the Colorado potato 
beetle,* to determine the length of the various stages, etc. 
The records obtained do not differ essentially from those 
stated by other Writers on the insect. They are summarized 
below:
F irst generation “ Second generation
Tim e spent ds egg  4 to 7 days 4 to 8 days
Tim e spent as larvae 9 to 15 days 7 to 13 days
Tim e spent in the soil 10 to 16 days..... 10 to 13 days
The larvae spent several days in the soil before chahg-
9
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ing to pupae. In one case a larva had just transformed 4 
days after entering the soil.
In the insectary cages the larvae went down 3 to 7 
inches below the surface of the soil, usually about 4 inches. 
They appeared to go deeper in looser soil.
The most interesting of Mr. Ellis’ experiments, how­
ever, was one in which he obtained 1,686 eggs from a single 
female beetle. This beetle was captured outside at Ames, 
July 7, and placed in an insectary cage with a male. During 
the next 55 days, to August 31, inclusive, the female de­
posited the total given above. The essential data on this 
experiment is given herewith:
Eggs
Deposited
Number
per
Cluster
Eggs
Deposited
Number
per
Cluster
July 8 25 25 A ugust 5 42 429 30 30 6
10 24 24 7 91 34-17-40
11 8 52 13-39
1 12 29 ■ 29 9 38 10-28
13 10
14 'i ü 11 42 42
15 21 21 12 29 29
16 13 68 10-17-41
17 14 43, 13-22-8
18 15 35 14-21
19 56 56 16 26 26
20- 17 49 20-29
21 18 46 18-28
22 . 19 38 38
23 20 41 32-9
24 *9 '9 .21 42 11-31
, 25 22 45 10-35
26 23 36 36
27 24
28 1ÍÓ 19-34-57 25 52 18-13-21
29 108 22-40-46 26 21 21
30 59 17-42 27 40 13-27
31 56 10-17-29 28 39 39
A ugust 1 45 10-35 29 14 14
2 50 9-16-25 30 13 13
3
4 97 12-19-30-36
31 18 18
Several males were used in the course of the experi-
ment.
Girault and Zetek* have recorded a single female pro­
ducing as many as 1,578 eggs. Dr. W. L. Tower has ob­
tained races of this species, the beetles of which may pro­
duce 3,500 to 4,000 eggs, according to Girault**.
NATURAL ENEMIES.
One of the common enemies of this insect was a “stink 
bug,” Podisus maculiventris. This was seen frequently in 
fields feeding on the larvae, and even attacking the old 
beetles. The adult insect is shown in fig. 4.
The eggs of the potato beetle are eaten by several lady
♦Ann. Ent. Soc. Amer. yol. iv, p. 71. 
♦♦Ann. Ent. Soc. Amer. vol. i., p. 158.
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beetles. In Iowa we observed Hippodamia convergent*, 
shown in fig. 31, often feeding on eggs.
The “grand-daddy-long­
legs” have been accused of 
attacking larvae of the Col­
orado potato beetle. Dr. 
Ewing found the common 
phlangid (Liobunum vit- 
tatum) fairly numerous on 
potato plants, near larvae 
of the potato beetle and con­
fined some in the insec­
tary with larvae and eggs. 
But in confinement the 
phlangids refused to eat 
either eggs or larvae, al­
though once observed feed­
ing on a dead larva. In one 
case, however, eggs were 
apparently eaten after the 
phlangid had been for 23 
days in the cage, literally
Fig. 4.—Podisus m aculiventris. A n j_ -j.
enem y of the Colorado potato beetle, o l/d i VcU tu  i t .  
enlarged 5 tim es. (Drawn by H. E.
Ew ing.)
In August, 1911, we frequently observed beetles with 
tachinid eggs on the elytra. As many as five of these eggs 
were present on one beetle. Although many of these beetles 
were placed in insectary cages, in an attempt to rear the 
parasite, none was obtained.
THE POTATO FLEA-BEETLE.
Epitrix cucumeris Harris.
Potato leaves, and especially those of early potatoes, 
frequently are badly damaged by the potato flea-beetle. The 
injury shows most on the foliage, but the tubers themselves 
are also damaged by the grubs of these little beetles. The 
tiny grubs bore or tunnel into the tubers, often causing 
what have been called “pimply” potatoes. This insect, then, 
is doubly dangerous, since it may attack the potato in both 
the grtib and the adult forms. This injury is more or less 
common in potato growing districts in Iowa from year to 
year, and is always present to some extent.
APPEARANCE OF THE INJURY.
The flea-beetles eat out tiny holes in the leaf tissue, 
feeding both on the upper and under sides. In making these 
holes the beetles penetrate the parenchyma, but do not go
11
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clear through the leaf. Where the beetles are abundant, po­
tato leaves are often fairly riddled with these small holes, 
which frequently dry and break open, making a hole clear 
through the leaf. Foliage badly injured turns brown and 
dries up. In cases of severe injury, most of the leaves on 
a plant may be affected the same way.
The grubs of the flea-beetles tunnel into the roots and 
tubers of the potato, the injury being shown in fig. 6. The 
tunnels usually are short, not over an inch deep. The 
“pimples,” which sometimes are found at the outside end 
of the tunnels, constitute a blemish, and in the New York 
market have reduced the price per bushel. There may be 
tunnels in the tubers, however, and yet no pimples. Injury 
to the tubers is much less common than injury to the foli­
age. In the Iowa work we have observed damage to the 
tubers only occasionally.
Fig. 5. P otato  L eaf Injured by the P otato  F lea-b eetle . From  Johannsen.
THE INSECT’S APPEARANCE.
The beetles in question are tiny, black, ovate fellows, 
only about 1-12 inch long. Their hind legs are larger than 
the other pairs, especially developed for leaping. On ac­
count of this ability the group of beetles to which this 
species belongs is called the “flea-beetles.” This beetle is 
illustrated in fig. 7. From the size of the beetle one may 
imagine that the eggs would be very difficult to find, and 
they are, for they have been seen only rarely. They are 
ovate, white bodies, only about 1-100 inch long, and are de­
posited in the soil.
The grubs, the young of the flea-beetles, are white 
creatures, rather stout when full grown, and about 1-5 inch 
long. One of these is shown in fig. 8. Between the grub 
stage and the adult beetle comes the intermediate pupa 
stage, a mummy-like affair, pale and about the same size 
as the mature beetle. (Fig.9.)
12
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TIME OF APPEARANCE OF THE INSECTS.
During the winter these beetles hide away under dead 
leaves, rubbish or some other protection. Soon after vege­
tation appears, early in May, they may be found on foliage 
of various kinds. When early potatoes come up, the beetles 
begin feeding on the foliage, later depositing eggs in the 
soil about the plants.
During June the grubs hatched from these eggs feed 
on potato roots, later on the tubers. Pupae are found about 
the middle of June or later and are present in the soil until 
the fore part of July. The new brood of beetles then ap­
pears on the foliage and these are found on potato vines 
until the vines dry up in the fall. In October the beetles 
go into hibernating quarters, remaining there until the next 
spring.
The life history of the insect in general is shown 
graphically in fig. 10.
These beetles are difficult to control by ordinary arsen­
ical spraying. Paris green seems to be an inadequate 
remedy. Bordeaux mixture, when applied as a fungicide, 
has a deterrent effect on the flea-beetles, which apparently
CONTROL MEASURES.
Pig. 6.—P otato  injured by larva of po­
tato flea beetle. (Drawn by H. E.
Ewing.)
Fig. 7.—Potato-flea beetle. Adult 
insect, enlarged 24 tim es. 
(Drawn by H. E. Ew ing.)
P ig. 9.—P otato  flea beetle. Pupa, 
enlarged 30 tim es.
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do not like that material sprayed on potato foliage. This 
was shown definitely by the work of L. R. Jones in Vermont. 
On certain unsprayed rows of potatoes, Mr. Jones counted 
an average of 262 flea-beetle holes per leaflet; on rows 
sprayed with bordeaux mixture there were only 12 holes
per leaflet. * .
When spraying with bordeaux mixture, some arsenical 
should be added, to take care of any other potato feeding in­
sect, such as the Colorado potato beetle, tomato worms, etc. 
Two or three pounds of lead arsenate paste to 50 gallons of 
bordeaux is sufficient for any ordinary spraying.
During the time this insect has been studied in Iowa, 
injury to foliage has been serious only on early potatoes, 
which were attacked by beetles that had lived through the 
winter. For early potatoes, then, any spraying for protec­
tion from flea-beetles should be applied about May 20, as 
shown in the diagram (fig. 10). This spraying, in which 
bordeaux mixture is used, will be timely for early blight.
In certain eastern states injury to late potatoes by the 
flea-beetles has been common; the damage beginning in 
July, when the new generation of beetles appears. If this 
injury becomes serious at that time, bordeaux spraying 
should be renewed, and applications made at intervals of 10 
days or two weeks, if conditions appear to warrant it.
FIELD NOTES.
A large number of field observations were made during 
the years 1910 to 1913, inclusive, from which much was 
learned about the life history of the insect in Iowa. Some 
of these notes are by the writer, others by temporary assist­
ants in the insectary at Ames, namely, H. E. Ewing, Dayton
14
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Stoner and T. M. McCall. A part of these records are given 
here, showing the essential steps in the life cycle.
At Ames the insect was only fairly common in 1910 
and 1912, somewhat more numerous in 1913 and rather 
abundant in 1911, although the real damage that year was 
not great.
The earliest record for the appearance of the over­
wintering beetles in spring was May 3, 1912, when two of 
them were found on some plants in the insectary, probably 
having come through the open windows from outside. This 
probability is made more certain, since 3 days later occa­
sional beetles were found on trees outside, near the site of 
a potato field the year before. ►
At Council Bluffs, May 15, 1912, potato foliage was be­
ing eaten by the beetles, the earliest record of injury. They 
were not especially common and were feeding mostly on the 
lower leaf surface. May 16 they were more common. May 
22, at Ames, beetles were fairly common on potato plants 4 
or 5 inches high. One pair was observed copulating at that 
time. Numerous other notes record the abundance of beetles 
in late May and early June. In fact, the only serious dam­
age to foliage in Iowa has been to early potatoes, caused by 
the overwintering beetles in spring.
In 1911, Dr. Ewing and the writer found larvae in 
abundance around roots of potato plants at Ames, June 12. 
This is the earliest record in the notes. A few larvae were 
nearly mature, but no pupae were present. Apparently lar­
vae had been present in the soil for a couple of weeks. The 
beetles were not common. The next day Dr. Ewing found 
2 pupae in another patch, together with many larvae. These 
larvae had been feeding on the roots. In fact, the tubers 
had not yet formed.
In 1912 the earliest record for larvae was June 28, 
when they were fairly common at Hampton. None were 
found in previous searching for them at Ames. In 1913 no 
larvae were found at Ames until June 23, although looked 
for frequently.
In general, when the larvae are numerous, the beetles 
are rather uncommon. Abundant in May and, early June, 
the adults become rare for the rest of June. Early in July, 
however, they are common again, becoming most common 
during that month. But some beetles are present all the time, 
so the generations merge. Overwintering beetles and those 
that hatch from the soil in early summer are present on the 
foliage at the same time.
15
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Pupae were found in the soil as early as June 13, in 
1911, but rarely. By June 17 and 19 they were present in 
equal abundance with the larvae. By June 28 pupae were 
by far the most abundant, although larvae were present 
early in July. Records of other years show variations, since 
the larvae appeared somewhat later in the season. Some of 
these records are given here, to show the difference in ap­
pearance and the comparative abundance of larvae and 
pupae.
D ate
June 12, 1911
I  13, 1911
|  15, 1911
H 16, 1911
I 17, 1911I 19, 1911 
I  19, 1912 
” 23, 1911
i  23, 1913 
” 24, 1911
I  25, 1913 
” 28,> 1911
B 28, 1912- 
” 28, 1913
July 1, 1911 
|  2, 1913
|  3, 19136, 1911 
i  6, 1912
7, 1913
Locality Larvae Pupae Observer*
A m es Common RLW  & H E E” 2 found H E E
Iow a F alls Rare RLW
Ames 2 5 H E E21 19 H EE>> 17 15 H E E>• None RLW>. 0 19 H E E■... 11 0 RLW
Storm  Lake P resent P resent RLW
Am es Common Common DS
4 29 H E E
Ham pton Common RLW
Am es 9 17 DS0 5 H E E- .. 12 9 DS>> F ew Abundant W OE & DS.. F ew BLW & H E E.. 5 0 RLW
” Rare DS
Occasional larvae and pupae were found later than July 
7, but these were rare.
To summarize, larvae are present among potato roots 
in June and early July, appearing early in 1911, much later 
in 1912 and 1913. The pupae are present late in June and 
during the fore part of July, varying with the larvae in the 
different years.
In feeding on roots the larva is often seen with the 
head within the root, the rest of the body protruding away 
from the root at a sharp angle. F. C. Stewart observed 
this peculiar habit in New York. The mature larva forms 
an earthen cell, within which it changes to the pupa. The 
cell is spherical in shape, merely a hollowed out place in the 
soil. They are easily broken. In fact, so often were the 
cells broken in searching for pupae, that their existence was 
not readily discovered.
F. A. Sirrine could make out but one generation of the 
insect in New York (Long Island). Johannsen found one 
generation in Maine, though he suggested that a partial 
second generation might occur. On the other hand, S. A.
«The in itia ls are those of the follow ing: R. L. W ebster, H. E. E w ing, D ayton
Stoner and W . O. Ellis.
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Johnson says that much damage may be done to tubers in 
Colorado by second brood larvae in August and September. 
It is quite possible that the life history in Colorado differs 
greatly from that in the eastern states.
In 1911 we found larvae on roots of potato and the com­
mon nightshade (Solanum nigrum) in the latter half of 
August and the fore part of September. Once in 1918, on 
August 7, Mr. Stoner found 6 pupae among potato roots. 
There is, then, reason to suspect a partial second generation 
of this insect in Iowa. The evidence, so far as the field 
notes are concerned, follows.
Copulating beetles were observed several times in late 
July and also in early August, in 1912.
At Iowa Falls, August 17, 1911, the writer found lar­
vae, apparently of this beetle, on the roots of nightshade 
(Solanum nigrum) , the foliage of which was badly injured 
by the adults. The larvae were taken to the insectary, but 
died. On August 19, Dr. Ewing found immature larvae 
among potato roots at Ames, but no pupae. Larvae were 
found by the writer among potato roots at Ames, August 
25 and 30, larvae and pupae on September 12 and 16, all in
1911. In each case only a few were found. September 21 
and 23 the beetles were abundant at Ames, much more 
numerous than for several weeks. It appeared that these 
may have been beetles of a second generation.
On the other hand, we could find no larvae in August,
1912. Only once in August, 1913, were any of the early 
stages found; a few pupae were found August 7, but no 
larvae.
Some additional evidence of a partial second generation 
is given in the insectary notes. In considering the matter, 
however, other circumstances must be noted. The year 
1911 was one of exceptional heat and drought. The ap­
pearance of the larvae in June was much in advance of the 
recorded appearance in 1912 and 1913. It is possible that 
the hot, dry weather caused some of the beetles to deposit 
eggs and so produce a partial second generation.
During October the beetles are found on potato foliage 
as long as this remains green. As plants die down the 
beetles move to others that are still green, or to nightshade 
or ground cherry plants. The latest date we have observed 
the beetles is October 16, in 1910, when a few were feeding 
on some Solanum plants at Ames.
INSECTARY NOTES.
Many new facts were learned about the potato flea-
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beetle in the insectary and a resume of the more important 
of these follows. Not much headway was made in 1910, 
but in the next 3 years the experiments were more success­
ful.
Beetles confined on potato plants in the insectary dur­
ing May bred readily. Larvae were also obtained from 
beetles put into cages as late as June 15 in 1912, but they 
did not breed readily in June. Beetles placed on potato 
plants June 13, 14 and 19 in 1913 would not breed at all. 
These beetles were, of course, those that had wintered over.
May 10 is the earliest date that beetles were confined, 
from which larvae were reared to maturity successfully. 
Five adults were put into one cage May 10, 1912, and one 
larva was found among the roots June 6. The soil was not 
disturbed further and on June 23 the first adult beetle 
emerged, 44 days after the experiment was started. Adults 
continued to emerge in this cage during the next few days 
until July 3, 54 days after the cage was started, when 13 
in all had issued.
In a second experiment, started May 23, 1912, larvae 
and pupae were found on June 19 and 24, respectively, and 
the adult beetles emerged 34 to 40 days after the cage was 
started. In a third case beetles were placed in a cage May 
30, larvae were present June 25 and adults emerged from 
July 10 to 22, 41 to 53 days after the experiment was begun.
The results of two experiments started May 30, in 1911, 
are worthy of mention. Six beetles were placed in each 
cage and removed a few days later. In one cage two nearly 
mature larvae were found June 20, 21 days later. In the 
second cage 4 larvae and 1 pupa were present June 28, 29 
days later, and adults emerged July 12 and 14, 43 and 45 
days after the experiment was started.
In general, from 34 to 54 days after the beetles were 
placed in insectary cages, the adults of the first generation* 
emerged. Usually this time was between 40 and 45 days.
Many a weary hour was spent in the search for the 
eggs of this insect, during the 4 years it was studied. Hun­
dreds of beetles were confined in insectary cages, a few in 
some, many in others, but not an egg was found of which 
we could be sure. The eggs must have been present in 
some of the cages, for later we reared larvae and adults 
from these cages.
♦First generation adults are those th a t em erge from  the soil in June or July. 
Those that appear in early spring are the over-w in tering generation.
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The only record of the egg is by Dr. Johannsen*, who 
found them in the insectary at the Maine agricultural ex­
periment station. Johannsen describes them as being 
‘ ‘white in color, elongate ellipsoid in shape, its long diameter 
being about 2i/2 times the shorter, about .25 mm. long, the 
surface feebly sculptured.” In our search both m the in­
sectary and in the field we found eggs of one kind and an­
other, besides any number of things that looked like eggs, 
but nothing corresponding with the description by Johann­
sen.
F. A. Sirrine confined pupae in insectary cages, from 
which he secured the beetles in 8 days, In two cases where 
we have exact records, the pupa stage lasted 6 days in June. 
Again, when beetles were reared from a lot of pupae brought 
in from outside, the longest time spent as a pupa was 6 days.
When first transformed from the pupa the adult insect 
is very pale, almost perfectly white in color. When it 
emerges from the soil, however, it is light brown, soon 
changing to the normal black color. In early July these 
brownish beetles were rather common in the fields.
First generation beetles emerged at Ames in the latter 
half of June and during July. We have many insectary 
records of emergences, some from larvae and pupae brought 
in from outside, others from larvae reared in the insectary. 
In 1911 practically all the beetles emerged in the latter half 
of June. In 1912 most of them came out in July, scattered 
well through the month, although many emerged in late 
June. Again, in 1913, when there were fewer records, most 
of the beetles issued in early July.
To summarize, the first generation beetles emerge, for 
the most part, in the fore part of July. They may come out 
during all of July, and in the latter half of June.
Some evidence of a partial generation has already been 
recorded with the field notes. In the insectary we secured 
some additional evidence in this direction, which is given 
herewith.
Beginning July 1, 1913, as known beetles of the first 
generation were emerging in the insectary, Dayton Stoner 
placed these in a separate cage on a potato plant. The last 
beetle was put in the cage July 9, when 13 had been added. 
July 19 no beetles were present, apparently all having es­
caped. On August 13, 46 days from the time the cage was 
started, a single adult emerged. This was light brown in
'Maine Agri. Exp. Sta. Bui. 211, p. 40.
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color, evidently having just come from the soil. More were 
expected, but did not issue. On September 3 all the soil in 
the cage was gone over carefully, but no larvae nor pupae 
were found.
In a second case, 5 beetles were brought in from outside 
July 22, 1912, and confined in an insectary cage. These 
wem surely beetles of the first generation. On August 23 
part of the soil was examined and 2 mature larvae found. 
September 3 one adult, still light brown, was found in the 
cage. Although kept until October 7, nothing more emerged 
in the cage.
Again, 5 beetles from outside were put in a cage July 
25, 1912. August 2 they were observed feeding on the 
leaves. No examination of the soil was made, but on Sep­
tember 3 five beetles were found here. Three of them were 
quite black in color, but 2 were brown, evidently only re­
cently emerged. The 3 may have been of the original lot 
placed in the cage, but the 2 brown beetles certainly came 
from the soil and most probably represented the second 
generation.
Summing up, there is strong evidence of a partial sec­
ond generation of this insect in Iowa. Its extent is very 
small, although this may be increased in a hot, dry year. 
From an economic standpoint, the importance of this second 
generation is negligible.
BLISTER-BEETLES.
These are the “old fashioned potato beetles,” but now a­
days this name is a little out of date. It was given to them 
years ago to distinguish these insects from the Colorado po­
tato beetle, then a new pest recently come in from the west. 
Now, when most of us have grown up with the Colorado 
beetles, we lose sight of the significance of the term.
The beetles injure potatoes by feeding on the foliage, 
eating out ragged holes in the leaves. They are most com­
mon in late summer.
The strange part of the story about these blister-beetles 
is the habits of their young, or larvae, which feed on grass­
hopper eggs. Consequently, this insect is classed as benefi­
cial in the larval stages, since it destroys the eggs of a 
noxious insect, although it is injurious in the beetle stage, 
when it feeds on potato and other foliage. Whether, after 
all, the blister-beetles ought to be regarded as beneficial or 
injurious so far as mankind is concerned, is rather a ques-
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tion. The general impression prevails, however, that the 
insects do more good than harm. Certainly it is only occa­
sionally that they become abundant enough to cause serious 
damage to crops.
Blister beetles are gregarious. They feed in droves. 
One may find them abundant in a certain place in a field, 
return the next day to the same spot and find not a one. 
They go from one part of a field to another, or even to a 
different field altogether.
Three species of these blister-beetles are found com­
monly on potatoes in Iowa. These are the “striped blister- 
beetle,” Epicauta vittata; the “black blister-beetle,” Epi­
cauta pennsylvanica, and the “gray blister-beetle,” Epicauta 
cinerea. The first named species was found most abundant. 
The other two were much less common, although present in 
about equal numbers. But the black species feeds on many 
other plants, so is really the more common of the two, al­
though not so on potatoes.
CONTROL MEASURES.
Should these beetles become injurious, spraying with 
an arsenical poison will be a sufficient measure against them. 
Indeed, a well sprayed potato field need fear no great trouble 
from the insects. In fact, according to Webster and Mally*, 
bordeaux mixture acts as a repellant to the blister-beetles.
THE STRIPED BLISTER-BEETLE.
Epicauta vittata Fab.
The striped blister-beetle is a long, slender insect, about 
i/2 or %  inch long. Its general color is a dull clay yellow, 
with two stripes on each wing cover, as well as the same 
number on the head and prothorax. The earliest record in 
the notes for this beetle is July 8, when they were found in 
abundance at Ames in 1913 by Dayton Stoner and W. 0. 
Ellis. They were common during the rest of the month and 
throughout August, according to records taken at Ames and 
elsewhere in the state.
INSECTARY NOTES.
Adult beetles were confined in insectary ’cages at Ames, 
the eggs secured and young larvae hatched from these. Dr. 
Riley** described the egg and various larval stages years 
ago, but some new details may be added to his account. The 
stages are shown in fig. 11.
*U. S. Dept. Agr. D iv. Ent. Bui. 20, n. s. p. 20.
**Trans. Acad. Sci. St. Louis, vol. 3, pp. 544-562, 1877.
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Eggs were easily obtained during August. The records 
of depositions are from August 8 to 27. They are deposited 
in masses, inch to an inch below the surface of the soil, 
and in rather compact soil. The eggs in 16 separate masses 
were counted and an average of 76.93-j- eggs found per 
mass. There were from 19 to 125 eggs in a mass. The 
minimum of 19 is very low; the next higher of the lot con­
tained 52 eggs.
Fig. 11. Striped B lister-b eetle: a, adult; b, eggs; c, first larval stage  (triun- 
g u lin ); d, second (caraboid) stage; e, sam e as f, a s  doubled up in pod; 
f, third (scarabidoidj stage; g, coarctate larval stage  All but e, enlarged. 
(From  C hittenden, U. S. Dept. A g r j
The egg is 2. mm. long by .5 mm. broad, cylindrical and 
slightly curved, pale clay yellow in color.
Riley said that the eggs hatched in about 10 days. We 
obtained accurate data in three cases, and here eggs hatched 
in 17 to 22 days. From the insectary notes, eggs hatched 
out from August 17 to September 9.
The first stage larva, or triungulin, is a very active 
creature, brownish in color, with three pairs of long legs, 
and about 1-10 inch long. This stage is shown in fig. 12. 
Different lots of these triungulins were kept in insectary 
cages without food. Some of these lived as long as 22 days, 
entirely without food. The cages were simply small glass 
chimneys set upon soil. Doubtless many triungulins do not 
at once find grasshopper egg pods under normal conditions, 
so that they must of necessity be able to go hungry for some 
time before obtaining suitable food.
A lot of experiments were started with these triun­
gulins and several stages secured. None were carried 
through to the adult beetle, however, and only one larva
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F ig . 12.—Striped B lister-beetle. 
F irst stage  larva (triungu lin ). 
Enlarged 10 tim es. (Drawn by 
W . O. E llis.)
Fig. H .--G ray b lister-beetle. Enlarged  
tw ice. (Drawn by W. O. E llis.)
F ig . 13.— Striped B lister-b eetle . 
C oarctate stage. Enlarged 3 
tim es.
reached the coarctate stage. The different stages were 
found as described by Riley. A detailed account of one of 
the experiments follows.
A single triungulin was put in a Syracuse watch glass 
September 2,1911, with a pod of grasshopper eggs. It must 
have entered the pod at once, for the next day it was out of 
sight. On September 4 the writer dug through the mucous 
neck of the egg pod and found the larva at the top of the 
mass of eggs. It had been feeding and growing, as evi­
denced by the white markings between segments, due to 
expansion. On September 5 the larva moulted. It was still 
feeding within the egg pod. The larva was now in the cara- 
bidoid stage of the second larva, or stage II. When meas­
ured the next day it was 3.6 mm. long, with a head width of 
.9 mm.
The larva moulted again September 8, becoming stage 
III, or the scarabidoid stage of the second larva, as Riley 
put it. The larva continued feeding on the eggs, with the 
head inserted in the side of the egg pod.
September 12 the larva moulted again, so it was in the 
ultimate stage of the second larva, or stage IV, It was now 
able to get clear into the egg pod, entering through the side. 
For several days the larva fed ravenously, as shown by the 
empty egg shells with which the entrance hole was stuffed.
On September 21 the larva was found outside the egg 
pod. All the eggs within had been eaten. October 2 the 
larva moulted and became the coarctate stage, or stage V. 
This was gamboge in color, and is shown in fig. 13.
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On April 14, the next spring, it was found that the 
coarctate larva had thrown off the integument, becoming 
the third larva (of the Riley nomenclature), or stage VI. 
This larva was not very active, and soon died, so no further 
stages were secured.
According to Dr. Riley, this stage lasts only a few days 
and this larva may transform to the true pupa without 
feeding. The pupa stage may last only 5 or 6 days, accord­
ing to the same authority.
THE GRAY BLISTER-BEETLE.
Epicauta cinerea Forst.
There appear to be two forms of this insect, both of 
which were found on potatoes in approximately equal num­
bers. One has a uniform gray appearance and is called 
the “gray blister-beetle.” This is shown in fig. 14. The 
other is black, with the wing covers gray all around the 
margins, the head and sides of the thorax gray. This va­
riety is called the “margined blister-beetle,” and is shown 
in fig. 15.
Some writers regard these as two different species; 
others consider them as only varieties of one species. When 
they are considered as separate, the latter insect is known 
as Epicauta marginata. Here they are discussed as one 
species.
The earliest record of this beetle in the season is July 
8, when a few were found on potatoes at Ames in 1910 by 
Dr. Ewing and the writer. About half of these were of the 
marginata type. Other records show the insect present in 
July and August, but it was not often seen; never in any 
numbers.
INSECTARY NOTES.
Riley found the eggs and also reared the triungulin of 
this species. Eggs were obtained in the insectary at Ames, 
but no larvae reared.
Two beetles, supposed to be male and female, found at 
Waverly, August 16, 1911, were put in an insectary cage 
August 18 on a potato plant. The male was the marginata
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form, the female the cinerea 
form.
No eggs were present Aug­
ust 20 and the cage was 
moved to a new location. 
August 21 the male was 
dead. On August 23 the fe­
male. was apparently dead on 
the soil and just behind her, 
on the surface of the soil, 
was a mass of 165 eggs. 
These were kept until Sep­
tember 8, but did not hatch; 
all were rotted by that time. 
The eggs found were pale 
clay yellow in color, elliptico- 
cylindrical, length 1.35 mm., 
width .46 mm.
THE BLACK BLISTER-BEETLE.
Epicauta pennsylvanica De G.
The black blister-beetle is smaller than the two preced­
ing species mentioned, only 1-3 to 1-2 inch long, quite black 
in color. These insects are not especially common on potato 
foliage although they frequently are abundant on the flowers 
of golden rod in the fall. Nevertheless, the species occa­
sionally causes considerable damage to potatoes.
These beetles appear much later than those of the other 
two species mentioned. August 4 is the earliest record in 
the notes for their appearance at Ames They are abundant 
usually in September and early October.
INSECTARY NOTES.
Eggs of this beetle were obtained on two different oc­
casions, but the insect did not oviposit readily in confine­
ment. The exact date of deposition is not known in these 
instances, since the soil in the cages was not dug up every 
day. Riley had previously secured eggs and"triungulins of 
this species.
One egg mass, found September 5, 1911, contained 81 
eggs. These were deposited between August 29 and Sep­
tember 5. On September 21, after an interval of two days, 
when the cage was not examined on account of absence from
F ig. 15.—M argined B lister-beetle. 
Enlarged as indicated. (From
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town, larvae had hatched out. When found they were quite 
dark in color, as if they had been hatched for a day or two, 
although a few pale individuals were present.
Again, a bunch of 126 eggs was found September 3, 
1912. The soil had been looked over August 27, but no eggs 
found then. These eggs hatched on September 10 and 11. 
From the foregoing it appears that probably about 2 weeks 
are required for eggs to hatch.
The egg is similar to those of the other species; pale 
clay yellow, elliptico-cylindrical, 1.15 mm. long and .37 mm. 
wide.
The triungulins of Epicauta pennsylvanica are quite 
black in color and about 2. mm. long, covered with many 
fine, light hairs. This stage is shown much enlarged in fig. 
17. These larvae proved about as long lived as those of 
Epicauta vittata. A few of them lived as long as 21 days 
without food.
On damp, cool days, the larvae huddled together in the 
cage, as if to keep warm. When disturbed they would curl 
up tightly in a ball.
The other larval stages of this insect were not reared. 
Many triungulins were put into cages with grasshopper 
eggs, but failed to feed on them. In one instance, where 3 
triungulins were placed with some grasshopper eggs Sep­
tember 23, a dead coarctate larva was found June 27 the 
next year. The soil was not disturbed in the meantime. 
Other experiments with these larvae were failures.
Fig| 16.—B lack  b lister-beetle . E n ­
larged 3 tim es. (Drawn by W . O. 
Ellis.)
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“TOMATO-WORMS.”
The “tomato-worms,” or “tobacco-worms,” familiar to 
most people, are long, fat, green larvae with diagonal white 
bars down each side and a rather prominent horn at the 
caudal end. This dangerous looking horn has been popu­
larly thought of as poisonous, but such is not the case. When 
picked up these larvae are likely to bite one’s fingers with 
their mandibles, but the caudal horn is not dangerous.
Injury by these larvae is easily recognized. It is simply 
the feeding on the leaves, gnawing them down to the stems, 
which alone are left. A larva will quickly strip a stalk of 
leaves, beginning at the upper portion and eating all foliage 
for a foot or more from the tip.
There are two kinds of these larvae common in Iowa 
and both are found on potato. These are the “tomato- 
worm” or “southern tobacco-worm,” Phlegethontius sexta. 
and the “northern tobacco-warm,” Phlegethontius 5-macu- 
lata. The two kinds are shown in figs. 18 and 19. The 
easiest way to separate the larvae is by the bars on the 
sides. The southern species has the diagonal bars only, 
while the northern form has a broad white stripe at the 
base of the bars, forming a V-shaped white mark on each 
segment. The parent moths of these larvae are large, stout 
insects, about l 1/^  inches long, and grayish in general color. 
They are sometimes called “hawk moths.”
These larvae were more abundant on tomatoes than on 
potatoes, although fairly common on the latter.. The south­
ern species, -Phlegethontius sexta, was the more common in 
all field observations.
The life histories of these two insects are practically 
identical, so they may be considered together. In Iowa the 
parent moths deposit their eggs on tomato and potato plants 
beginning early in July. These hatch in a few days and 
the larvae become full grown late in that month or in Aug­
ust. All the moths do not emerge from hibernation at the 
same time, consequently eggs are deposited at different 
times in the summer, and the generations are rather long 
drawn out.
When the larvae are full grown they burrow down into 
the soil for several inches and form an eartheh cell, within 
which they transform to the pupa stage. This stage is 
shown in figs. 18 and 19.
Many larvae that matured in late July and early August 
produced moths in about a month after entering the soil. 
Consequently there is room for another brood of larvae in 
September and early October, providing that frost does not
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FiK 18 Northern T obacco-w orm : a, adult m oth; b, fu ll-grow n larva; c, 
pupa." (From  Howard, U. S. Dept. Agr.)
F ig. 19. Southern Tobacco-worm : a, adult m oth; b, fu ll-grow n larva; c, 
pupa-natural size. (From  Howard, TJ. S .'H ept. Agr.)
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destroy the food plants before the larvae mature. During 
September larvae often become abundant on tomato and 
potato plants, more so than during midsummer. In fact, the 
greatest abundance observed during the study of potato in­
sects was in September and early October, 1910. The ex­
ceptionally mild weather that fall greatly favored the de­
velopment of the insects.
CONTROL MEASURES.
Spraying.—Spraying with arsenical poisons will con­
trol these insects, should they become abundant enough to 
require special treatment. The usual spraying for the Colo­
rado potato beetle in midsummer would be sufficient to keep 
the “tomato-worms” in check: There is, consequently, little 
need for any special treatment in the way of spraying.
Fall Plowing.—The insects winter over in the pupal 
stage in the ground. On this account, deep fall plowing is 
a measure suggested against them. If the soil is plowed 4 
or 5 inches deep in the fall, many pupae are disturbed or 
broken, so that the moths will not emerge in the spring. In 
the south, where these insects cause serious damage to to­
bacco, this has been found an effective measure.
INSECTARY NOTES.
Many larvae were brought in to the insectary for notes 
on the stages, etc. It turned out, however, that most of these 
were Phlegethontius 5-maculata. Consequently, most of the 
insectary notes refer to that species. An account of some 
of these notes follows.
NOTES ON PHLEGETHONTIUS 5-MACULATA
Many moths of the Phlegethontius 5-maculata emerged 
in late August or early September. The larvae entered the 
soil from July 21 to August 14, and moths emerged from 
August 17 to September 17. In a single case a moth emerged 
in October, the 28th, in 1912, during a period of rather 
warm weather. This cage had been exposed to abnormal 
heat in the insectary. The larva entered the soil Septem­
ber 1.
Considerable variation in color was observed in these 
larvae. Several young larvae were found that closely resem­
bled those of sexta, for they had the oblique white bars only 
on the sides. These were placed in insectary cages, but after 
moulting turned out to be 5-maculata. But this was not 
confined to the younger larvae, for larvae as old as stage IV 
were found that resembled sexta before moulting, but devel­
oped the substigmatal stripe of the typical 5-maculata larva
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in the next stage. For instance, two larvae found on ground 
cherry (Physalis pubescens) August 24, 1912, and supposed 
to be sexta, were placed in an insectary cage. These had a 
head width of 4.2 mm. (stage IV ). Both moulted August 28 
and developed the typical white stripe of 5-nndculdtd, al­
though before this moult no stripe was apparent.
Occasional black larvae of this species were found, 
both in the field and in the insectary. Prof. A. J. Cook 
mentioned black larvae of this insect many years ago in 
Michigan. The appearance of these larvae occurred under 
certain weather conditions, which may have had something 
to do with the matter. In several cases in the insectary 
normally colored larvae changed to the black form after a 
moult. The time required for moulting was long drawn 
out in each instance and cool and damp weather occurred 
during the process.
For instance, a stage IV larva was ready to moult Sep­
tember 29. The head integument was stretched forward 
and down and the new head appeared to be ready to break 
through the dorsum of the old integument. But on October 
2, after several cold and rainy days, the larva was in the 
same condition. On October 3 it had moulted. The head 
was now jet black, with a broad, grayish line down the 
meson, including the clypeus. On the dorsum of the pro­
thorax was a black shield. The body was black; the fine 
tubercles yellowish; the transverse bars gamboge (nearly) ; 
the spiracles black, with a cobalt blue ring ; the caudal horn 
black. The stripe, typical of 5-mdculdtd, was not apparent 
immediately after the moult, although on October 17 this 
became rather distinct.
There are five larval stages. An example may be given 
from the insectary notes. A single stage I larva, found on to­
mato September 12,1911, was put in an insectary cage. This 
was 7 mm. long; head width, .87 mm. It was then taken for a 
sextd larva, for only the diagonal white bars were present 
at the sides, although the caudal horn was black. It is red­
dish in sextd larvae.
On September 15 the larva had moulted. The new head 
was 1.4 mm. wide. The larva moulted again September 18, 
so it was then stage III. The head width was 2.2 mm.; 
length of larva, 14 mm. (just after moulting). The body 
was blue green, the transverse bars showing only faintly.
September 28 the larva moulted again. The head width 
was 3.7 mm. and the larva was 22 mm. long (just after 
moulting). There were 7 transverse white bars at the side
*7th Rep. Sec’y. S tate Bd. Agr. M ich., 1868, p. 167.
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showing clearly, but still no stripe. The caudal horn was 
black.
On October 5 the larva appeared ready to moult. It did 
not do so until October 11, when it became stage V. It was 
then quite black in color, like the larva described in the 
previous paragraph. However, it was not until October 17 
that traces of the white substigmatal stripe were noticed, 
showing conclusively the identity of the larva. The head 
width of stage V is not given in the notes.
George R. Hemenway and the writer made some meas­
urements of head widths of growing larvae in the insectary. 
These were taken on 8 individual larvae in their various 
stages. Some measurements were inaccurate, and all doubt­
ful ones are excluded in making averages.
The average measurements follow: Stage I, .82 mm ; 
II, 1.37 mm. ; III, 2.5 mm. ; IV, 4.3 mm. ; V, 6.4 mm. In the 
case of stage V the average is from 25 measurements.
The mature larva is about 3 inches long (70 to 77mm.).
NOTES ON PHLEGETHONTIUS SEXTA.
In one case George R. Hemenway observed a single 
larva from stage I to maturity in an insectary cage. This 
larva was brought in August 5, 1912, and fed on a potato 
plant. It moulted 4 times, but the exact dates are uncertain, 
except for the second and fourth, on August 9 and 19. 
August 26 the larva matured and entered the soil. How­
ever, all the cast heads were found on the bottom of the 
cage and measured. These were: stage I, .87 mm. wide; 
II, 1.37 mm. ; III, 2.6 mm. ; IV, 4. mm. ; V, 5.8 mm. Thé 
last measurement was from the larva before it burrowed, 
not from the cast head.
PARASITES.
The larvae are often parasitized, especially when they 
become abundant. Such was the case at Ames in the fall 
of 1910. The most active hymenopterous parasite is a small 
black braconid Ayante]es congregatus Say. The small 
white, cylindrical cocoons of this parasite frequently are 
seen on. “tomato-worms,” although usually m istaken for 
eggs of some kind. The parasite, however, deposits its own 
eggs inside the tomato-worm. These hatch and the parasitic 
larvae feed within the host until they are mature. Then 
they cut through the skin to the outside and spin these 
white cocoons there, attaching them to the back of the 
tomato-worm.
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In the fall of 1910, 2,393 of these parasitic cocoons were 
gathered and the adult parasites reared in the insectary. 
Besides the true primary parasite, Ajanteles congregatus, 
two species of secondary parasites issued. These were 
Mesochorus aprilinus* and Hypopteromalus viridiscens.** 
Some of these issued in the fall, others in the spring. From 
the whole lot of cocoons, 1,112 Apanteles emerged, 27 Meso­
chorus and 779 Hypopteromalus. A detailed account of these 
rearings has been given in another place.***
It was evident in those cocoons last collected in the fall 
that the numbers of the Apanteles were being reduced by 
the secondary Hypopteromalus. These little chalcids would 
go over the Apanteles cocoons and deposit their own eggs in 
them, so instead of rearing Apanteles the secondary Hypop­
teromalus would emerge. From the earlier collections in 
September only a few secondary parasites were reared, but 
from cocoons collected in October the secondary parasites 
outnumbered the primary Apanteles.
But the Apanteles must have done their work effi­
ciently at Ames in 1910, for in 1911 and 1912 tomato-worms 
were very scarce. However, they became more abundant 
in 1913.
THE CABBAGE LOOPER.
Autographa brassicae Riley.
Occasionally these cabbage loopers were found feeding 
on potato foliage. They eat irregular holes in the leaves. 
At first the young larvae eat out small patches in the epi-
Fig. 20.—The Cabbage Looper; a, 
m ale m oth; b, egg  from  above 
and from  side; c. full grown larva  
in natural position feeding; d, 
pupa in cocoon—a, c, d, one-th ird  
larger than  natural size; b, more 
enlarged. (From  H oward and  
Chittenden, U. S. Dept. Agr.)
*Determ ined by H. L. V iereck. 
•♦D eterm ined by A. A. Girault.
•••P ro c . Iow a Acad. Sei. xix, p. 209; 1912.
32
Bulletin, Vol. 13 [1914], No. 155, Art. 1
http://lib.dr.iastate.edu/bulletin/vol13/iss155/1
389
dermis, but as they grow older, they eat clear through the 
leaf. They are ravenous feeders, attacking a large variety 
of plants.
THE INSECT.
The cabbage looper may be recognized first of all by its 
looping habit. Moving from one place to another, the body 
is humped up in the middle in a sort of a loop—hence the 
name. The larvae vary from pale to dark green in color, the 
darker individuals usually marked by longitudinal white 
lines. Mature larvae are about inches long.
The parent moth is a dull colored insect, about 4-5 inch 
long with the wings folded. The fore wings are gray brown, 
mottled with irregular lines* of a lighter color. There is a 
distinct white spot at about the middle of the fore wing. 
The hind wings are brownish, dark toward the outer mar­
gin, paler within this area.
The moths deposit their tiny white eggs on leaves of 
various plants, including cabbage, tomato and potato. When 
mature, the larvae spin loose cocoons in the foliage, pupat­
ing within. In this state there are probably 3 generations 
of the loopers in a season. Larvae are likely to be found al­
mos t a n y  time from May to September or October.
CONTROL MEASURES.
The usual arsenical spraying for other insects will serve 
to keep this looper in check on potatoes. It is not likely to 
become a serious pest in a well sprayed field.
GENERATIONS.
No attempt was made to work out the life history of 
the cabbage looper, but the notes bear out, in general, the 
supposition that 3 generations of the insect occur in Iowa.
In the fore part of May, 1912, eggs were found in the 
insectary, presumably deposited by moths that come in from 
outside. These eggs hatched, larvae pupated and the moths 
emerged late in June. This was evidently the first genera­
tion. At Hampton, June 28, 1912, eggs were common on 
tomato and cabbage plants, although young larvae were 
also numerous, some of them half grown. , From larvae 
brought to the insectary in late June and during July, the 
moths emerged from July 13 to August 17.
There is apparently another brood of larvae coming on 
in August. September 5,1913, C. L. Fitch reported that the 
loopers were then causing much damage to cabbage at Mar-
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shalltown. Many newly hatched larvae were present on 
cabbage on this date at Ames. According to F. A. Sirrine* 
the insect winters over in the pupa stage, probably also as 
the adult.
INSECTARY NOTES.
According to the insectary notes, the length of the 
larval stage is in the neighborhood of 8 weeks; 24 to 27 
days were spent as larvae in spring, 17 to 20 days in 
summer.
The cocoon is merely a loose, silken affair, about 2-3 
inch long, spun among the leaves where the larva has been 
feeding. Usually a day or so is spent in the cocoon before 
the larva pupates. The length of the pupa stage was from 
7 to 15 days in the insectary; average, 10.3 days (from 8 
cases). This varied from 12 to 15 days in June to 7 to 11 
days in July and August.
THE VARIEGATED CUTWORM AND THE COTTON 
CUTWORM.
Both these insects are known as “climbing cutworms,” 
for they crawl up on the plants to feed on the foliage. They 
differ from most cutworms, which feed on the stalks of 
plants, cutting them off cleanly at the surface of the soil. 
The variegated cutworm has been abundant in Iowa the last 
i hree seasons, in the southwestern part of the state and also 
around Des Moines, damaging various plants in gardens and 
alfalfa in fields. The insects appeared in such numbers on 
alfalfa near Council Bluffs in 1912 that many farmers 
thought they were the true army worms.
Although essentially a southern insect, the cotton cut­
worm is seen occasionally on potatoes in Iowa. A pupa 
sent in from Coggan, Iowa, in 1911, where the insect was 
said to be injuring potatoes, proved to be this species.
That this insect may become a serious pest to potatoes 
is shown by an observation by F. M. Webster**, who found 
it feeding on these plants in St Francis county, Arkansas, 
in 1888. Here every leaf was being stripped from the stalks.
CONTROL MEASURES.
Under ordinary circumstances, neither of these insects 
should cause any trouble in a well sprayed potato field. 
However, the variegated cutworm becomes so abundant at
*N,~Yr A gr. E xp . S ta . B u i. 144, p. 38.
**Insect L ife, vol. 3, p. 149.
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times that even this treatment may not suffice. Poisoned 
bait or a poisoned bran mash may be used to supplement 
arsenical spraying, in cases of extreme abundance of cut­
worms. Directions for making both these are given in the 
fore part of this bulletin.
THE VARIEGATED CUTWORM.
Peridroma margaritosa Haw.
The variegated cutworm is about l 1/^  inches long when 
mature. It is rather conspicuous for a cutworm, grayish 
or brownish in general color, striped with yellowish and 
sooty black. There is a row of 4 to 6 pale spots down 
the back, and a black mark on the segment next to the 
last, as shown in fig. 21.
Mature larvae go into the soil and transform to the 
inactive, brownish pupa. This in due time (about 2 weeks 
in July) changes to the parent moth. This moth is a dull, 
gray-brown insect, marked with black. The fore wings ex­
pand about 1% inches, but the hind wings are much smaller, 
pale, except around the margins, where they are dusky. 
Since the moths are night flying insects, they are seen 
rarely. They deposit their eggs in clusters on leaves, some-
d
F ig. 21. The V ariegated Cutworm: a, adult; b, c, d, fu ll-grow n larvae; e, f, 
eggs; all natural size except e, w hich is greatly  enlarged. (From  How­
ard, U. S. Dept. Agr.)
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times several hundred in one batch. These are very tiny, 
only about 1-B6 inch broad, and pale in color.
GENERATIONS.
The life history of this insect is not well understood. 
The larvae have been abundant in May and June in Iowa, 
but we have only one record of larvae later in July, probably 
a second brood of them. This was in 1912, when a cluster of 
about 660 eggs was found August 10, hatched August 13, 
the larvae matured and moths emerged in October. None of 
these lived through the winter, however, and no insects 
wintered over as pupae. Indications, then, point to a second 
generation in late summer, although further evidence is 
necessary before this may be stated definitely.
LIFE HISTORY.
From the available data in Iowa it seems that the win­
ter is spent as the adult. However, larvae have been found 
during the winter in Illinois, attempting to hibernate, so it 
is possible that the winter may be spent also as larvae here.
Prof. C. P. Gillette, when he was entomologist at the 
Iowa station, found a cluster of 350 eggs of this species at 
Ames, April 28, on a twig of burr-oak. These hatched May
2, the larvae matured and the moths began to emerge July
3. Gillette recorded moths taken outside as most abundant 
in October, although he did not determine a second brood 
of larvae.
In June, 1912 and 1913, many reports of injury by the 
variegated cutworm were received at Ames, the damage be­
ing mostly to alfalfa, although clover, potatoes, tomatoes 
and other garden crops were attacked, and even young fruit 
trees in nurseries. June 24, 1912, the writer visited several 
infested alfalfa fields near Council Bluffs, collected many 
larvae, and sent these to the insectary at Ames. Most of 
the damage had been done at this time and the cutworms 
were decreasing in numbers as they became full grown and 
entered the soil.
Of those larvae sent to the insectary, all «had entered 
the soil by July 2. Moths issued July 14 to 24. Many 
larvae were parasitised by tachinid flies. In fact, more 
parasites than moths were reared from this lot of larvae.
Mention has already been made of the cluster of eggs 
found at Ames August 10. These were on the upper surface 
of a blade of sweet corn, and when the larvae appeared they 
were fed on ears of sweet corn. The young larvae fed on
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the green silks, later eating the husks and the milky kernels 
and even boring into the soft cob. Some larvae were trans­
ferred to an alfalfa plant, but they ate very little of this. 
They would eat clover, but not very readily. Potato plants 
were eaten rather readily and tomato very readily.
In the insectary the pupal stage lasted about 30 days, 
or a little more. Moths emerged from about October 7 to 
about October 29. The moths all died that fall. However, a 
few scattering eggs were found in one cage, but none in 
masses.
THE COTTON CUTWORM.
Prodenia ornithogalli Guen.
This is a well known cotton insect in the south, but it 
feeds on a large variety of plants besides cotton. The full 
grown larva is from 11/2 to 1% inches long, rather variable 
in color. A light colored larva is shown in the figure. 
Usually this larva may be distinguished by the double row 
of triungular velvet brown or black spots down the back. 
Younger larvae have a pair of conspicuous velvety black 
spots on the mesothorax, which appear like a huge pair of 
eyes, also a smaller spot of the same color at each side 
of the first abdominal segment. The moth is a dark, rich 
brown color, the fore wings marked with black, yellow and 
white. The hind wings are pale, the veins dark.
F ig. 22. The Cotton Cutworm. Enlarged tw ice. From  Forbes.
Fig. 23. The Cotton Cutworm. Adult moth. Enlarged tw ice. From  Forbes.
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Little is known about the life history of this insect. 
There appear to be 2 broods of larvae in Iowa, for they 
have been found in June, and again in late July and August, 
never very abundant.
LIFE HISTORY.
Entomologists differ as to the way in which the insect 
spends the winter. Sanderson* says that it winters m the 
pupal stage in Texas, though he suggests that a few moths
may hibernate. I f f
At Ames the earliest in the season this larva has been 
noticed is June 15. From larvae found in June moths 
were reared July 15 and 16. Thirteen to eighteen days 
were spent in the soil before the moths emerged.
In one instance a few eggs were secured. A male and 
a female were confined in an insectary cage July 16, 1913, 
on a potato plant. The next day the male was dead and 
was removed. July 18, W. O. Ellis observed 8 eggs on the 
under side of a leaf in the cage. These were white to pale 
yellow in color, 1.08 mm. broad. July 20 the eggs hatched. 
Unfortunately all these larvae died before maturing. Other 
larvae brought in from outside, were placed in insectary 
cages in late July and during August. Four moths from 
such larvae emerged from August 16 to September 14. 
These larvae matured during August and spent from 21 to 
28 days in the soil before issuing as the moth.
In 1911 Dr. Ewing noticed that when a larva entered 
the soil for pupation it left a circular ring of fine dirt above 
the place where it went down. There was a gummy area 
in the center of the ring. In 1913 it was determined how 
this ring was made.
July 2 Mr. Ellis discovered a full grown larva that had 
started to enter the soil at 10:35 a. m. At first, of course, 
the larva worked from the outside of the hole, picking up a 
few grains of soil with its mandibles and depositing this in 
a circle on the ground around the opening, which was about 
1-3 inch in diameter. When the hole was sufficiently large 
for the larva, it entered, and then cemented the opening 
over with bits of soil gummed together with some mucilagi­
nous substance from the mouth. This formed the gummy 
center within the ring. At 11:50 a. m. the operation was 
»completed.
THE APPLE LEAF-HOPPER.
Emyoasca mali LeBaron.
The curling of potato foliage, due to the apple leaf-
*Insect P ests , p. 253
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hopper, is very prevalent in Iowa, but on account of the 
nature of the injury, seldom attracts much attention. More 
or less injury has been noticed at Ames in the last 4 years, 
although the insect is common all over the state. Potato 
plants on the grounds of the state hospital at Independence 
suffered much damage in 1910, although this was enhanced 
by dry weather and the ravages of the Colorado potato 
beetle. Again, in 1912, the leaf-hopper was abundant at 
Independence.
As the name indicates, the insect is a pest of the apple 
tree, especially to young trees growing in the nursery row. 
The apple leaf-hopper has already been treated of as a 
nursery pest in Bulletin 111 of this experiment station.
The damage caused by this insect is shown by a pecul­
iar curling of the small, tender leaves, as well as a stunted 
growth of the plant. This injury is shown in fig. 24.
This effect is caused by the insects feeding, which they 
do by sucking the sap from the tender foliage. Where 
abundant, these tiny, pale leaf-hoppers become conspicuous 
to one walking down rows of infested potato plants, for they
APPEARANCE OF THE INJURY.
_ _ A........i ...
Fig-. 24.—P otato  plant injured by 
Jeaf-hopper.
apple Fig. 25.—Apple leaf-hopper. The adult insect. Enlarged as ind i­
cated. (From  Forbes.)
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rise up by the thousands when so disturbed. No holes are 
eaten through the leaf tissue, which is m e r e l y  punctured by 
the beak of the leaf-hopper, and the juices from the lea± 
extracted.K ;
In the mature form the apple leaf-hopper is a small, 
pale green insect, y8 inch long. The a d u l t  hoppers have 
wings, but the young insects, nymphs they are called, are 
without wings. Both nymphs and adults are very active, 
and move with extreme rapidity when disturbed. The adult 
hopper is shown in fig. 25 and the wingless nymphs, of 
which there are five stages, are shown in fig. 26.
TIME OF APPEARANCE OF THE GENERATIONS.
On potatoes this insect does not become abundant until 
late in June, when the nymphs are hatching out in num­
bers. Winged hoppers are found on potato plants by the 
iMiddle of June, but the injury does not show up until after 
the nymphs appear. Consequently, no appreciable damage 
is noticed until early in July.
Fig. 26. A p p le L ea f-h o p p er . The '5'nym phai stages. Enlarged^ 3,5 ¡t«hes.
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Just as long as the potato plants are green, the leaf- 
hoppers may be found on them. They are present until the 
plants die down in the fall.
The insect winters in two ways, in the adult and in the 
egg stage, as shown in Bulletin No. 111. Many winged hop­
pers live on through the winter, hiding under dead leaves, 
or some other protection. Again, eggs are deposited in the 
bark of apple trees in the fall, and these hatch out the next 
May and the young nymphs take their first meals on the 
apple foliage.
In general, 3 generations occur on potato plants. Ob­
servations on the apple leaf-hopper as a potato insect have 
tended to confirm others made in 1908 and 1909, when the 
insect was studied as a nursery pest. The generations ap­
pear about a month apart, and nymphs are found most 
abundant during the latter part of June, July and August, 
The later generations, however, are not so distinct. In fact, 
hoppers are found on potato vines throughout September, 
even as late as October 13.
It is very important to know when these young hoppers 
are most abundant, for it is then that the insect is most 
susceptible to contact poisons.
CONTROL MEASURES.
Prof. Herbert Osborn sprayed potato vines infested 
with this insect with kerosene emulsion and secured excel­
lent results. From experiments made by the writer for the 
Minnesota state entomologist in 1907, it appeared that emul­
sions containing 7*^% and 10% of kerosene were fairly ef­
fective in killing the insects on apple nursery stock. The 
effectiveness was greatly lessened because of the difficulty 
in hitting the insects within the curled leaves. If kerosene 
emulsion is used, it should contain from 8% to 10% of 
kerosene.
Simple soap solutions have been effective against this 
leaf-hopper on apple foliage, as shown in Bulletin No. 111. 
Whale oil soap or white laundry soap, 1 pound in 8 gallons 
of water, will kill the hoppers. Information regarding 
kerosene emulsion and the soap solutions is given in the 
front pages of this bulletin.
Careful treatment is the first essential in fighting this 
insect. A contact poison kills only those insects it actually 
strikes. Thorough spraying must be done to insure effective 
results.
The best time to spray is when the young stages are
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abundant. The older nymphs and the adults are quite active 
and so much more difficult to hit than the younger ones. The 
young insects become common on potatoes by the last of 
June and if abundant enough to cause serious damage, in­
fested plants should be sprayed at once. Observations in 
Iowa, extending now over a period of 6 years, show that 
the time these nymphs hatch out is quite uniform. Any 
spraying applied during the last few days of June will 
strike the leaf-hoppers when most of them are in the 
younger stages. If this treatment is well done, it will be 
effective.
Since the young stages are again abundant late in July 
and late in August, these times are appropriate for spray­
ing. However, not so much dependence may be placed on 
these later dates, since there is more irregularity of the 
hatching nymphs with the advancing season. A treatment 
planned for June should by no means be deferred for an­
other month. On the other hand, no spraying should be 
done unless the younger stages are abundant. The older 
hoppers will simply fly to one side or the other before the 
spray strikes them, so that only a few insects would be 
actually hit.
FIELD OBSERVATIONS.
Notes on this leaf-hopper as it affects the potato plant 
have been taken at various times during the 4 years. 
Some of these observations are worthy of notice.
The earliest date in the notes for the appearance of the 
hoppers on potatoes is in 1913, when the adults were com­
mon June 14 at Ames. A single nymph was found then. 
On apple, young nymphs appear about a month earlier, but 
these hatch from eggs deposited the fall before, while those 
nymphs on potato come from eggs deposited that spring 
in the potato stems.
It was determined early that eggs were deposited in 
potato stalks. They were often dissected from the younger 
and more tender stems.
June 15,16 and 17,1911, nymphs were present on pota­
toes at Webster City, Waverly and Reinbeck, respectively, 
becoming common at the last place. June 27, 1912, the in­
sect was very abundant and causing much injury to cow 
peas in the animal husbandry section feeding plbts at Ames. 
Young nymphs predominated, showing that the hoppers 
were breeding on the plants and that a new generation was 
coming on. At Hampton, the next day, young nymphs were 
abundant on potatoes.
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Fig. 27.—Apple leaf-hopper; counts of young nym phs; 1909.
Many other observations are recorded later in the sea­
son, for which space is not available here. It is evident, 
however, that three generations occur on potato and that 
the nymphs hatch out in abundance late in June, late in 
July and again late in August. Their abundance extends 
into the following month. Adults are most common about 
the middle of July, of August and during most of September. 
These generalizations are made from 41 separate observa­
tions at 10 localities in the state, from June 14 to October 
13, in the 4 years from 1910 to 1913.
The occurrence of the insects on potatoes is parallel to 
that on apple nursery stock, except that there is no partial 
brood of nymphs appearing in May on potatoes. Some 
counts of the leaf-hoppers were made twice a week in 1909, 
on apple nursery stock at Ames, which show the abundance 
of the young nymphs from June 22 on.
One hundred or more leaf-hoppers, nymphs and. adults, 
taken at random on the leaves? were counted each time. 
Those of stages I, II and II were termed “young,” and the 
nymphs of stages IV and V and the adults were called “old.” 
The abundance of stages I, II and III is shown in fig. 27.
After July 1 practically all stages may be found at any 
time. This tended to complicate matters, but there were ap­
proximately regular intervals when the younger stages were 
exceptionally abundant, showing that a new generation was 
hatching out.
In 1,910 the development of the insect was somewhat 
hastened, apparently because of the hot, dry summer, for at 
Reinbeck and Independence, on July 15 and 16, respectively, 
young nymphs were very abundant. These were about 10
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In September adults occur continuously during most 
the month. Adults and newly hatched nymphs are record
nymphs on October 13.
Larvae of the lace-wing-flies attacked the leaf-hoppers 
frequently. They were seen with young hoppers m their 
mandibles. These Chrysopa larvae were the most common 
of the natural enemies seen on potato plants.
Besides these there is a small, black, 
sucking insect, Tvi'phlB'ps insidiosus, 
which attacks the hoppers. This insect 
is shown in fig. 28.
July 29, 1913, the writer found a 
single parasitized egg in a potato stalk. 
No record has been made of any egg 
parasites of this species, but unfortun- 
thp r>fl.T*asite died. It was in the
hfo K :  raPEiiargedf often seen other insects feed on the 
(From  R iley.) leaf-hoppers, but has never seen an in­
stance where they actually kept the hoppers in check.
THE POTATO APHID.
Macrosiphum solanifolii Ashmead.
This insect has not yet caused any great damage to 
potatoes in Iowa, so fa r as our records go. In 1912 it 
threatened to become a serious pest in certain fields at Ames 
early in July, but the prompt action of some of the natural 
enemies checked the outbreak before much damage was 
done However, the insect is present in the state, and may 
cause trouble in the future; hence it was given some atten­
tion in the study of potato insects.
The presence of this insect usually is made known by 
the large colonies of green plant lice on the leaves and stems, 
causing a shriveling and drying of the foliage and a blight­
ing of the stems. Being sucking insects, the aphids drive
NATURAL ENEMIES.
ately e parasite s  ^  
pupa stage within the egg, but this dried
before the insect could emerge.I
F ig. 28.—Triphleps in ­
sidiosus. A n enem y
In general, the natural enemies of 
this insect are inefficient. The writer has
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their beaks into the plant 
tissue and extract the 
juices, thus weakening the 
plants.
THE INSECT’S APPEARANCE.
In general there are 3 
kinds of these plant lice, 
(1) the viviparous form, 
usually without wings, but 
often with them; (2) the 
oviparous female, without 
wings, and (3) the winged 
male. The first form is the 
common one, which is like-, 
ly to cause damage during 
the summer. The other two 
occur only in the fall and 
are rarely seen.
The viviparous forms 
bear their young alive and 
reproduce with great rap­
idity. Usually they are 
wingless, but often winged
Fifot,2? ^ S “ ° wlth i0™ t oc<!ur a“d these areable to migrate easily from 
plant to plant. This viviparous form is about 1-8 inch 
long, and pale green in color. The legs are long, as 
are also the two 
c o r n i c l e s ,  or 
“honey-tubes,” as 
they are some­
times c a l l e d ,  
w h i c h  protrude 
from the rear 
end of the body.
A colony of these 
forms is shown in 
fig. 29.
The oviparous, 
or egg layink fe­
male, is without 
wings, and usual­
ly quite pinkish 
in color. It is somewhat smaller than the viviparous form, 
and only 1-12 inch long. The male is winged, brownish in
Fig-. 30.—P otato  aphid. The w inged viviparous fe ­
m ale, enlarged 12 tim es. (Drawn by W . O. E llis.)
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color, and about 1-15 inch long These males and females 
are born alive from viviparous forms. In the Iowa work 
we did not find these sexual males and females the tail, 
but they have been observed m Maine by Dr. Edith M. 
Patch entomologist at the Maine agricultural experiment 
station, from whose accounts the brief descriptions have
been adapted. , .. .,
The eg^s are similar to those of other plant lice, quite 
small, greenish when first deposited, turning to black m a 
few days.
APPEARANCE THROUGHOUT THE SEASON.
From observations by Miss Edith M. Patch in Maine, 
it appears that this insect spends the winter m the egg 
stage. Eggs were found on potato stalks and on shepherd s 
purse in the fall under insectary conditions. Although the 
eggs were not observed in the Iowa work, it is probable 
that similar conditions occur here.
The earliest we saw this insect was June 7, in 1912» 
when a single wingless adult was found on wild ground 
cherry at Ames. This lone aphid was taken to the insectary 
and placed on a potato plant, where it fed and reproduced 
readily. By June 21 at Ames the species was fairly com­
mon on potato plants in the horticultural grounds, abundant 
bv July 1. Then, however, many parasitized specimens were 
present. July 11 the plant lice had decreased in numbers, 
due to the abundance of the lady beetle, Hippodamia con­
verges. But on July 17 Dayton Stoner could not find a 
single live specimen in this place, so complete was the de­
struction by the natural enemies. The insect did not recover 
from this setback during the summer. Although an occa­
sional aphid was noticed later in the season, these were rare. 
During September and in October, as late as the 24th, occa­
sional specimens were found on wild ground cherry at Ames.
In 1913 the aphid was seen on potatoes, but rarely, al­
though looked for continuously during the season. Similar 
conditions were true of 1910 and 1911 at Ames. The insect 
was present, but not at all common, and causing practically 
no damage.
June 29, 1912, the plant lice were common on potatoes 
at Iowa Falls. Colonies of aphids were frequent, 2 to 12 of 
them on a l ea f one  leaf had as many as 22 young plant lice. 
At Reinbeck, July 15, 1910, the insect was fairly common, 
but causing no appreciable damage. Parasitized specimens 
were rather numerous. On August 1, however, it was much
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less common. At Independence, August 31, 1912, the aphid 
was found in some numbers on the grounds of the state 
hospital.
CONTROL MEASURES.
Spraying.—The advisability of using an insecticide 
against this aphid has been questioned. It would be useless 
to spray infested plants if, within a few days, the insects 
might all be destroyed by natural enemies, or even by a 
heavy rain. If lady beetles are very abundant, then it may 
be best simply to allow these to destroy the aphids, which 
they can do more effectually than we can. However, one 
ought to examine the situation carefully before spraying, 
remembering that, unless natural enemies are very abun­
dant, they will not immediately control the pest.
For spraying, kerosene emulsion or any of the contact 
sprays mentioned in the fore part of this bulletin may be 
used. The spraying must be well done, else time and money 
will be thrown away. The aphids must actually be hit by 
the spray in order to kill them.
Clean Culture.—Since the insect feeds on wild ground 
cherry and shepherd’s purse, these weeds should be elimi­
nated in a potato field, as well as all others. It is possible 
that the aphid feeds on other weeds, and it is the best policy 
to keep them all down as much as possible.
Burning Potato Vines.—The aphids have deposited 
their eggs on potato stalks under insectary conditions and 
it is possible that they may do so outside, although this has 
not been observed. Burning the old vines would destroy 
any such eggs. This is an excellent general measure, espe­
cially valuable against the potato stalk-borer, which winters 
over in the dead vines.
INSECTARY EXPERIMENTS.
A number of insectary experiments were carried on in 
1912, to learn something of the habits of the aphid. An 
account of these is given herewith.
A single wingless adult aphid, found on wild ground 
cherry outside, was placed in an insectary cage June 7 on a 
potato plant. It began to bear young at once and by June 
17 had produced 37. These were left on the plant and 
June 22 winged forms appeared. By July 2 winged forms 
were abundant, although the number of aphids on the 
plant had actually decreased. All winged forms were re­
moved and from July 2 to 14 some were taken off every day.
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Aftpr this the aphids decreased rapidly and by July 25 all 
had died although the potato stalk was still fairly fresh. 
Probably “ fects were killed by some small spiders,
which were found in the cage. . , ,
Tn another cage 19 specimens from potato plants out­
side were^brought hi June 21 and put on a potato plant m an  
insectary cage. These reproduced readily and June 29 a 
X g ed T o rm  appeared. These continued to appear for about 
2 weeks, when those aphids remaining were transferred to 
a new plant. The old plant was m poor condition and the 
insects had decreased greatly, for only 3 were left.
On the new plant the aphids increased quickly and 
were numerous by August 8. Throughout August and Sep­
tember the plant lice were fairly common on the plant, al- 
t-hono-h in September they became undersized, much smaller 
l h a ^ “ usual forms of midsummer. These did not appear 
to be sexual females, however, for no eggs were found, 
though searched for frequently. Finally, late in October, 
all the aphids died, and the plant as well.
Live aphids and young were present in another cage as 
late as October 29, but no eggs were found.
It was noticed that pupae of this aphid were much 
paler than the usual apterous forms. These were pale green,
w i t h  a  d u s k y  m e d i a n  d o r s a l  l i n e .  T h e y  w e r e  s o  m u c h  l i g h t e r
than the other aphids that at first they were taken for a 
different species. Winged specimens were reared from 
them however, and determined as Macrostphmn solamfoln.
A few records were obtained of the number of young 
produced by one female, but these were low. From 1 to 7 
were born in a single day. One aphid gave.birthito.4 6  
voung in 16 days; another, 38 m 10 days, a third, 22 m 5 
toys These records probably fall short of the maximum.
OCCURRENCE IN IOWA.
From scattered notes the aphid appears to occur prac- 
tically all over the state. The writer has found it at Council 
Bluffs, Ames, Eldridge, Independence, Hampton, Iowa Falls
and Reinbeck.
FOOD PLANTS.
Although the potato is the preferred plant food, the 
insect has been recorded on other plants. Miss Patch found 
specimens on cultivated Iris and on gladiolus which she 
could not separate from this species. In the insectary at the 
Maine agricultural experiment station, Macrosi'plfium solam-
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folii went over readily from potatoes to peas and shepherd’s 
purse. W. M. Davidson has recorded an aphid which he 
calls this species from wild lettuce at San Jose, Calif.
This aphid has been common and sometimes abundant 
on two species of wild ground cherry (Physails) at Ames. 
From the notes it is recorded on these plants from early 
June to July 5, and from late August until October 24. Prob­
ably it occurs there all summer, but neither its presence nor 
absence in midsummer is indicated by the notes. Specimens 
from wild ground cherry readily fed on potato in spring in 
the insectary. In order to obtain an authoritative identifi­
cation, specimens were sent to Miss Patch, who determined 
the species as Macrosiphumsolanifolii.
NATURAL ENEMIES.
Lady Beetles.—In the Iowa notes the most efficient 
Coccinellid enemy observed was Hippodamia convergens, a 
common species in the state. A threatened outbreak of the 
potato aphid was checked quickly by this lady beetle at 
Ames in 1912. July 11, Dayton Stoner found larvae, pupae 
and adults of the lady beetle very numerous on infested po­
tato plants. Pupae were especially common. Both adults 
and larvae were clearing out the plant lice rapidly and by 
July 17 not a live aphid was found there. The work of de­
struction was augmented by Chrysopa larvae and hymenop- 
terous parasites, but the lady beetles were the prime agents 
in the affair.
F ig . 31.—The convergent lady beetle (H ippodam ia con vergen s); a, adult; b, 
pupa; c, larva; enlarged. (From  Chittenden, U. S. Dept. Agr.)
Hymenopterous Parasites.—Late in June, 1912, para­
sitized aphids became rather common at Ames; abundant 
early in July. They were also observed at several other 
places in the state. A large number of these parasitized in­
sects were collected, placed in vials and the parasites reared.
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The primary parasite here concerned was Aphidius poly- 
gonaphis Fitch, determined by Mr. A. B. Gahan.
Plant lice infested by this species turn brown and swell 
up, so that the body is almost spherical. The parasite itself 
is a light brown, delicate, 4-winged fly. This insect places 
an egg in the body of the aphid, from which hatches a tiny 
grub, which develops within the host. The parasitic grub 
hollows out the entire body of the plant louse, and, when 
mature, forms its cocoon in the empty shell of the dead
This cocoon is a thin, parchment-like affair, the walls 
of which are just beneath the integument of the aphid body 
and for the most part contiguous with it. The cocoon ex­
tends into the thoracic region, but not into the head. There 
is a longitudinal cut on the ventral surface of the body in­
tegument of the aphid, extending from about the meso- 
thorax nearly to the cauda, along the median line. This 
cut is thrust wide open and filled with the same parchment­
like material of the cocoon. In fact, this is the floor of the 
cocoon, which is fastened to the leaf and holds the parasit­
ized aphid body upright on the leaf.
In leaving the dead aphid the primary parasite cuts a 
circular hole through the dorsal surface of the body to the 
exterior.
These primary parasites emerged in the insectary from 
June 23 on, coming out abundantly late in June and early in 
July. They were also reared in August and early Septem­
ber, but not so commonly, since the host aphid was not 
common.
In July secondary chalcid parasites appeared in the 
vials after the primary parasites had ceased coming out. 
These have not yet been identified.
THE DUSKY LEAF BUG AND THE TARNISHED 
PLANT BUG.
Sometimes one may find in a potato field an occasional 
plant wilted down at the growing tip. Such injury is caused 
by two sucking insects, the tarnished plant bug and the 
dusky leaf bug. Injury by both these insects was fairly 
common on potato at Ames in 1913, although not noticed 
in the 3 years previous. Both insects feed on a large variety 
of plants. A brief discussion of these two species follows, 
since they may become more serious pests of potatoes some 
time in the future.
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CONTROL MEASURES.
At Ames the injury by either insect was at no time 
severe enough to demand special treatment, so nothing was 
attempted in that direction. Should they become danger­
ous, the injury could be checked by the use of such sprays as 
kerosene emulsion or Black Leaf 40, especially if these are 
applied when the nymphs are abundant.
THE DUSKY LEAF BUG.
Adelphocoris rapidus Say.
This insect, in the adult stage, is about % inch long, 
dark brown, with a border of yellow. It is shown, much 
enlarged, in fig. 33. There are 5 nymphal stages, varying 
in size and markings, but all of them are greenish, marked 
with red. The egg (see fig. 32) is placed singly in potato
stalks, imbedded in the tissue 
except for the flat end, which is 
flush with the outer surface of 
the stalk.
The egg, which had never 
been seen previously, and the 5 
nymphal stages, are described in 
an article by Dayton Stoner and 
the writer*.
FIELD NOTES.
No special notice was taken 
of this insect until July, 1913, 
when the adults were observed 
fairly common on potato plants 
at Ames. Early in August the 
adults became less abundant and 
the young nymphs appeared. August 15 nymphs outnum­
bered the adults. In September the adults were more com­
mon, although nymphs were present in small numbers 
throughout the month.
It is evident that a new generation appears in late July 
and early August, maturing in September. The adults prob­
ably hibernate.
Probably there are 2 generations in this latitude, but 
our notes include only the time from mid-July on, so we 
did not determine the presence of a full generation previous 
to that time.
*Journ. N. Y. Ent. Soc., vol. 22, pp. 229-234; 1914.
F ig. 32.—D usky leaf bug. The 
egg  enlarged 10 tim es.
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Fig. 33.—D usky lea f bug Adult in sect 
m uch enlarged (From  Forbes.)
INSECT ARY NOTES.
In order to make sure of the injury to potato, caused 
by this insect, 25 adults were confined on a plant in the in­
sectary July 19. Two days later the more tender leaves had 
wilted down, precisely in the same way as those plants in 
the field that had numbers of the insects on them.
Eggs were obtained readily in the cages, deposited m 
the stalks of potato plants. These hatched in 11 to 13 days, 
in late July and early August.
THE TARNISHED PLANT BUG.
Lygus pratensis Linn. .
This is somewhat smaller than the preceding insect, a 
brassy brown, soft winged creature, the mature form of 
which is shown in fig. 37. The nymphs are greenish, spot­
ted with black, except in the first stage. They injure plants 
in the same way as the dusky leaf bug, sucking the sap 
from the tender leaves and stems.
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LIFE HISTORY.
The insects hibernate in the adult stage, appearing 
early in spring on various plants, sometimes injuring straw­
berries severely at this time. Probably several generations 
appear during the season, but this seems never to have been 
worked out accurately. Stedman thought that 3 generations 
occurred in southern Missouri, 2 in northern Missouri.
The eggs are placed in the tissue of various plants. 
Chittenden and Marsh* found them in turnip, kale and 
mullein, in the stems, rarely in the leaves. Haseman** has 
found them in the fall in certain flower blossoms, such as 
daisies, asters, etc. Taylor*** found eggs deposited in 
small apples in spring, causing “dimples” in the fruits. In 
the insectary at Ames adults deposited eggs in potato stems 
in July and nymphs hatched out from these. The Gggs were 
also found in the field in potato stems.
This insect has caused injury to potatoes in the state in 
the past and is likely to do so again. In 1890 widespread 
damage occurred in Iowa and Prof. C. P. Gillette, then sta­
tion entomologist at Ames, estimated that half a million
THE POTATO STALK-BORER. 
Trichobaris trinotata Say.
Fig. 36.—Tarnished plant
hug. Adult in sect, m uchFig. 37.—Tarnished plant bug. First stage nymph, much enlarged. (From Forbes ) b  enlarged. (From  Forbes.)
plant
-, .)
*Journ. Econ. Ent., voi. 3, p. 477. 
**Journ. Econ. Ent. voi. 6, p. 237.***.Tonrn ita 1 1 « on**Journ. Econ. Ent. voi. 1, p. 370.
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dollars would not cover the damage to the crop that year.
In 1892 there was fully as much injury. In some patches of 
early potatoes at Ames as high as 99% of the vines were
then infested. I : . S g i  , I  .
There was some damage at Reinbeck in 1909, but m 
1910 when the writer visited this locality, there were no 
traces of injury. Practically all the notes on the insect 
were made at Ames. Here there has been no appreciable 
damage to potato plants in recent years, but wild ground 
cherry plants have been much infested. In order to study 
the pest, beetles were collected from the ground 8fig§« 
plants and placed on potato plants m the insectary fo 
breeding purposes.
The potato stalk-borer is still here, however, and will 
be heard from again in the future.
NATURE OF THE INJURY.
Potato vines infested with this insect become yellow 
and die prematurely. This occurs about the first of August. 
On splitting down the stems of infested potato plants the 
cause of the damage may be found; small, elongate, yellow­
ish grubs, possibly 5 or 6 of them m a single stalk. Th 
grubs burrow down through the stalk, often hollowing it 
out entirely, so that the plant dies down as a result Where 
very abundant these grubs may actually rum a potato field. 
Early varieties are more attacked than late ones.
The adult beetles feed on the stems and foliage of 
potato plants, eating out small irregular holes, but this in­
jury is neither conspicuous nor especially important.
THE INSECT’S APPEARANCE.
The potato stalk-borer, in the grub stage, is only about 
1-3 inch long when full grown. It is pale yellow m color, 
the head being slightly darker. There are no legs. A single 
grub is shown in fig. 38. These grubs are the progeny of a 
small ashen-gray snout beetle, about ^4 iac^. a .
which is shown in fig. 39. The adult deposits its eggs m 
potato stalks, and in some other plants, and f :rom these eggs 
hatch the yellowish grubs first mentioned. The egg is oval; 
pale clay yellow, about 1-40 inch long and half as broad 
(.64 mm. by .34 mm).
There is still another stage, the pupa, which comes be­
tween the grub and the beetle. This is a mummy-like creat­
ure ovate, pale yellow and about 1-5 inch long by less than 
half as broad (5 mm. by 2 mm.). Fig. 40 shows this pupa.
54
Bulletin, Vol. 13 [1914], No. 155, Art. 1
http://lib.dr.iastate.edu/bulletin/vol13/iss155/1
411
Fig'- 40.—Potato  stalk  borer. Pupa, 
enlarged 6 tim es. (Drawn by W . 
O. Ellis.;
Pig. 39.—Potato  sta lk  borer. Adult 
beetle, enlarged 9 tim es. (Drawn  
by W. O. E llis . )
foliage shortly after the plants came up in the spring. Dur­
ing June the beetles place their eggs in potato stalks, and 
m wild ground cherry as well, and the grubs hatch out from 
mid-June until into July. The beetles are long lived fel­
lows, for some of them are found well into July.
The grubs are most abundant during July, though 
some are present in the stems throughout August and later.
These are the four stages; the egg, the larva or grub, 
the pupa and the adult beetle, thus completing the life cycle.
APPEARANCE THROUGHOUT THE SEASON.
The beetles spend the winter within the stalks of po- 
- - o, ground cherry and other related plants, emerging from 
these in May. They have been found on ground cherry
Pig. 38.—P otato  sta lk  borer. M a­
ture larva, enlarged 10 tim es. 
(Drawn by W . O. E llis.)
F ig. 41.—Potato  sta lk  borer. D iagram  of a  life  cycle.
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Bv the latter half of July some grubs are mature, and form 
Dunae. Daring August pupae are common, lasting into tne 
fore p a r ts f  September. The pupae change to beetles within 
the stalks, remaining there all winter. Beetles ar  ^ foun 
there beginning about the first of August and from then on 
through the winter. The appearance during the season is
shown in fig. 41. co ntro l  m e a s u r e s . r
Spraying.—In general, spraying is not a practical 
measure against this insect. Although the adult beetles 
actually feed on potato foliage, this is not great m extent. 
Moreover, the beetles feed largely on the stalks, which are 
less touched by any spray that may be applied. ,
An inconclusive experiment m this direction was made 
in the insectary in 1913. Jfine 18 Dayton Stoner placed 12 
beetles on one plant sprayed with lead arsenate (d ry ),.2 
ounces in 3 gallons of water. On an unsprayed plant 12 
more beetles were placed. The next day some dead beet es 
were found in both cages. On June 20, 8 were dead m the 
cage with the sprayed plant, 9 m the other. Before being 
placed in the cage, the beetles had been m vials over night. 
Probably they were exhausted by kicking about m confine­
ment during that time. * . ,
Clean Culture.—Since the insect feeds on such plants 
as cockleburr, horse nettle and wild ground cherry, these 
weeds should be kept down in or near potato fields, f r e ­
quently such plants may be badly infested with the insect, 
yet show no external indications of it. Moreover, other 
potato feeding insects are harbored by these plants, all the 
more reason that they be eradicated. . , . ~
Burning Potato Vines.—The adult beetles, instead of 
leaving potato stalks in the fall, remain there all winter, 
securely .hidden away near the crown of the plant. It in­
fested vines are pulled out and burned, all the beetles within 
are necessarily killed. This measure is the most effective one 
known for the control of the potato stalk-borer. If.it were 
generally followed in potato culture, there need be no fear 
of any severe damage by this insect.
FIELD OBSERVATIONS.
The earliest date these beetles were noticed is May 12 
in 1913 when several were seen feeding on some ground 
cherry plants (Physalis yubescens) at Ames. The plants 
were then only 2 or 3 inches high. Many were still coming 
up through the soil. By the 23rd they were abundant on 
these plants, so observed in 1912 and 1913 They were feed­
ing on the foliage close to the growing tip, one or two ot
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them on nearly every plant. The beetles are very wary, 
dropping to the ground and “playing possum” when ap­
proached. From the field notes the beetles are most abun­
dant late in May.
Throughout June adults were found on wild ground 
cherry plants, sometimes on potato, at Ames, becoming more 
rare later in the month. However, at Council Bluffs, June 
24, 1912, beetles were abundant in a small potato patch. 
In July occasional beetles were found on potato foliage, 
swept from the leaves in an insect net. Thus, in 1913, 3 
specimens were collected by July 14 by Messrs. Stoner and 
Ellis; one on the 18th, by the writer; one on the 25th, by 
Mr. Stoner; the latest record. A
Beetles brought in to the insectary in late May and 
early June deposited eggs in potato plants there. These 
were rather abundant from June 7 on, less common later in 
the* month, none being found later than the 28th.
June 20, 1913, Mr. Stoner found young larvae in some 
numbers in ground cherry plants (Physatis pubescens) . 
Most of them were half way up on the stems, working down­
wards. Similar conditions were noted June 27. July 9 
some larvae from ground cherry were nearly full grown. 
About half of them had the head directed upwards, evi­
dently having turned around in the stalks and began to 
enlarge the burrows. Mr. Stoner found nearly mature 
larvae in Physalis July 16, 1913, and July 19, 1912 but 
found no pupae until July 22 (1912). In 1913 the’first 
pupa was found July 25.
In 1912 and 1913 stalks of wild ground cherry at Ames 
were examined from time to time and records made of the 
laivae, pupae and adults found therein. The following 
table shows the comparative abundance of these stages from 
July 22 to September 5, inclusive;
D ate  
July 22, 19,12
L arvae11 Pupa2
25, 1912 5 2
. *f 31, 1912 15 3Aug-. 5, 1913 3 6. - 9, 1912 28 6** 13, 1912 19 7
14, 1913 7 5
16, 1912 13 11ft 18,’ 1913 13 8
19 1912 7 821, 1912** 0 3
** 26, 1912 11 11
Sept. 5, 1912 ■ 5
A dults Observer*0 DS0 DS1 DS0 DS0 DS0 DS
3 WOE
3 DS
7 W OE1 DS
4 DS
5 DS11 DS
From the table, July 31 is the earliest date for the ap-
*The in itia ls refer to D ayton Stoner and W . O. Ellis. 
^Record from potato stalks.
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pearance of the adult beetle within the stalks. F . A. Sirrine 
recorded August 7 as the earliest date observed in 1892.
October 8, 1890, Professor Gillette found both pupae 
and beetles in potato stalks. In 1892 F. A. Sirnne found 
larvae, pupae and adults in wild ground cherry plants as 
late as November 3, although in potatoes at that time he 
found only the beetles. On November 6, 1912, the writer 
found the beetles only in Physalts stems.
INSECTARY NOTES.
Eggs were deposited in the insectary by beetles placed 
on potato plants, found first June 7, in 1912. As recorded 
by Faville and Parrott, they are placed singly in the upper 
portion of the stalk, in the main and secondary branches, 
imbedded in the tissue. More than one egg may be deposited 
in a stalk, as Sirrine noted, but not in a series. The eggs 
are not visible from the exterior and are only revealed by 
cutting open the stalks. In placing them the beetle makes 
a circular hole in the stalk, much smaller than the feeding 
puncture. All the eggs found by us were pale clay yellow in 
color, not white, as described by Faville and Parrott. These 
same authors record the length of the egg stage from 7 to 
11 days. We have no data on this point.
No newly hatched larvae were described or measured. 
The smallest one found by Mr. Stoner in an insectary cage 
was 1.1 mm. long, with a head width of .25 mm. Two others 
were 2 and 2.6 mm. long. These last had eaten a distance 
of only half an inch inside the potato stems. All these larvae 
were pale yellowish, with a light brown head. An attempt 
was made to determine the number of stages by measuring 
the head widths of a large number of larvae. One hundred 
and thirteen heads of various stages were measured, but 
there was so much gradation that no generalization ap­
peared feasible. The mature larva has a head width of
1.1 mm. , ^
The larval habits were found essentially as described 
by Faville and Parrott. Beginning in the upper portion of 
a potato stalk, in the main or secondary branches, the larva 
works downward. Being very small, the grub makes only 
a narrow channel at first. On reaching the crown the larva 
turns around and enlarges the burrow. So the younger 
larvae have the head directed downwards, while the older 
larvae are turned in either direction.
When mature, the larva forms a cell in the stalk by 
plugging up the burrow with frass before and behind it. 
This cell is just above the surface of the soil. Before pupat-
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ing, however, the larva cuts out a small hole in the stalk at 
the upper portion of the cell, almost to the exterior. This 
is evidently a provision for the emergence of the adult in 
the spring. The pupa is formed head upward in the cell 
Faville and Parrott gave the length of the pupal stage as 
8 to 11 days. Our records are few. In one case the time 
was 12 days. Two pupae, found as such in stalks, emerged 
in 10 and 15 days after being found.
Although earlier writers thought the beetles came out 
in the fall, it was shown later that they remained within the 
stalks through the winter, emerging in the spring.
FOOD PLANTS.
Chittenden gives the following list of food plants: 
Potato, egg plant (Solarium, melongena), horse nettle 
{Solanum carolinense), bull nettle (Solanum rostratum) , 
jimson weed (Datura stramonium), purple thorn apple 
(Datura tatula), and four species of ground cherry (Physa­
ils). According to Faville and Parrott, this insect also at­
tacks cockleburr (Xanthium canadense).
WHITE GRUBS.
Lachnosterna spp.
Injury by white grubs to potatoes is of common occur­
rence in Iowa, occasionally serious. In 1912, when these
FiS'’of2A ~ T ) ite grUt> workin8' in a P°tat0  tuber. (From  D avis, U. S. Dept.
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grubs became so abundant in northeastern Iowa in corn and 
sod ground, potatoes were also severely damaged. J. J. 
Davis and the writer found 12 grubs in a single hill of 
potatoes in a field in Clayton county that year.
The injury is to the roots and tubers, caused by the 
feeding of the grubs thereon. A single grub within a po­
tato is shown in fig. 42. .
The white grubs are common insects, often found m 
sod, even in lawns. They are stout larvae, pale, except to­
ward the rear end, where they are quite dark. The head is 
brownish. There are 3 pairs of legs, on those segments . 
immediately back of the head. When found in the soil 
the grubs are usually in a curled position.
The common May beetle, or June bug, is the parent 
form of these grubs. (Fig. 43.) These beetles deposit their 
eggs in different fields, preferably on sod ground. From 
the eggs hatch out the tiny grubs, but these grow very 
slowly. Young grubs hatching out one year do not become 
full grown for two years, and even then the insect remains 
in the soil for a third winter, emerging as the beetle nearly
3 years after the eggs 
were deposited.
For all this we may 
have some grubs ev­
ery year, for there 
are many species of 
these insects, and 
they do not all ma­
ture the same year. 
It is fortunate that 
such is the case, for 
when a large num­
ber of beetles ap­
pear in one season, a 
serious outbreak of 
grubs is practically 
c e r ta  i n the next 
year.
A generalized life 
cycle of these insects 
is better shown as 
given herewith. Lat­
er investigations may 
show that some spe­
cies have a different 
life history, but the 
m m i . I I cycle as given ap-
Fig. 43.—W hite grubs. T h e'ad u lt in sects of V  . T n w ii POndi- 
tw o species: a, Lachnosterna crenulata; b, plies TO 10WU COI1U1
Lachnosterna fusca. (From  D avis, U. S. fjonS in general. It 
Dept. Agr.)
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species, Lachnosterna tristis,
^ o w n T v  1Tt T^n lf? *yC min a two. year Period> as recently h p ° n f J ‘ Da.vl® * This species, however, appears to be of little economic importance.
First Year.—Beetles emerge from soil in May, feed and de­
posit eggs. Larvae hatch and begin to feed, wintering 
over m the soil. s
Second Year.—Larvae feed during the season. The most 
damage to crops is caused in the second year. The 
larvae winter over in the soil, practically full grown. 
Third Fear.—Larvae feed early in the season, pupate- in 
Jv111® uly’ changing to beetles a few weeks later, but 
the beetles stay in the soil over winter 
Fourth Year.—Same as the first.
CONTROL MEASURES.
When the two year old grubs are in the fields damaging 
potatoes, there is no practical measure we know of to get 
rid of them at once, without injuring the crop. However 
measures may be taken to prevent further injury and to 
reduce the number of insects present in any particular field
m tiS e ^ L M s. Pl°Wing’ r°tati0n °r tuming ho*s into
Turning Hogs Into Infested Fields.—Hogs are very 
fond of eating white grubs and this fact may be taken ad­
vantage of m attempting to control the insects. If hogs are 
turned into infested fields they will clear out the grubs in a 
short time, provided this be done before the grubs go deep
O et^ ItT ea^  faIK “  Sh°Uld be “  o'
• +. One drawback to this measure must be mentioned An 
intestinal worm of swine, the giant thorn-headed worm** 
passes one stage of its life in certain white grubs Pigs 
eating grubs so infested take the parasite into their bodies. 
Through the pig s excrement the grubs are reinfested. It 
is apparent that both pigs and grubs must be present in'any 
°rder that thiS WOrm ma"
„17 916 other hand, if we turn young pigs, never before
allowed to run out, into a field that has h id  n i  pigs in” t 
or the last 3 years, there can be no danger of infesting the 
H |  The young pigs have had no chance to beeomf in­
fested and the grubs in 3 years’ time will have all matured
out of the way’ so they - u i d mbaetuf ^
**Journ. E con. E nt., vol. 6. p. 276.
Echm orhynchus gigas.
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R o ta tio n .—Much may be done by an mtelligent rota- 
tion, particularly in a district known to be badly infested 
with white grubs. Since the grubs are not known to infest 
such crops as clover, alfalfa or buckwheat, these may safe y 
follow on sod ground in a “grub year. Small grains are at­
tacked by the grubs, but to a less extent than corn or pota­
toes When grubs are expected in any particular year, po­
tatoes should not follow on sod ground. They may safely 
be put on ground following a cultivated crop.
By referring to the generalized life cycle, one may de­
termine when to expect the grubs. For instance, if the May 
beetles are exceptionally abundant one year, feeding on 
trees at night, collecting at street lights or flying into 
houses, an abundance of grubs may be reasonably expected 
the next year. Again, the grubs are likely to be abundant 
in 3 year intervals, in any given locality. ,, .M
Since white grubs were common m 1912 in northeast­
ern Iowa, and the May beetles abundant in 1914, then an 
outbreak in 1915 may be expected in that locality. Potatoes 
should follow some cultivated crop, or clover, m 1915, m 
order to escape injury in the region infested m 1912.
Fall Plowing.—Fall plowing is of some value m grub 
infested fields. This brings the grubs to the surface and 
crushes many of them. But the grubs go deeper into the soil 
for the winter, consequently the plowing must be done be- 
for cold weather sets in. Early in October is the best time 
for this Where the grubs are turned up m great numbers, 
it would be well to follow the plowing with a disc harrow, 
which would crush many larvae that might not be affected 
by the plow.
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